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UNIT CONVERSION

1 Acre 4,046.86 Square Meter (m?)
1 Hector (Ha) 10,000 Square Meter (m?)
1 Hours (hr) 3,600 Seconds (sec), 60 Minutes (min)
1 Kilo Meter (km) 1,000 Meter (m)
1 Kilometer per Hour (kph) | 0.2778 Meter per Seconds (mps)
1 Tones (T) 907.185 Kilogram (Kg)
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A.

EXECUTIVE SUMMARY

INTRODUCTION

The Company “Malir Expressway (Private) Limited”, has been given the responsibility of
developing and executing the Malir Expressway Project, where after finalizing design,
Right of Way (RoW) and various other technical parameters, the company now requires
the approval of the Sindh Environmental Protection Agency before any construction
activities may be commenced. For this, the company has engaged National Engineering
Services Pakistan (NESPAK) and EMC Pakistan (Private) Limited to study the project in
detail and carry out the Environmental Impact Assessment to ascertain impacts that may
arise during the different stages of activity (pre-construction, construction, and operation)
and advise appropriate mitigation measures, which on implementation will ameliorate the
effects from these impacts.

The objective of the proposed Malir Expressway (MEX) is to improve the traffic flow in this
stretch by providing a 6-lane all weather road of International Highway Standards of
geometrics, strength and durability of road and cross drainage structures like bridges and
culverts. The proposed MEX start before Jam Sadiq Bridge on Korangi Road which is on
Right Bank of Malir River and travels along the Malir River up to the existing Link Road
between N-5 and M-9 (2.4 km short of M-9), takes left turn from this point to meet M-9
(Kathor), the end point of the Project. The measured length of the expressway is 38.750
km with 6-lane dual access controlled carriageway. The proposed Project includes six
(06) interchanges and will pass through Malir and Korangi Districts of Karachi City of
Sindh province. The Project location map is shown in Figure 1.1.

The prime objective of the EIA study is to fully meet the statutory requirements set forth
by the Sindh Environmental Protection Act - 2014 to facilitate decision making by the
Sindh Environmental Protection Agency (SEPA).

The SEPA (Environmental Assessment) Regulations, 2021 provides screening categories
for the different type of environmental assessment that needs to be carried out for different
projects, i.e., a Checklist, IEE, or EIA. The proposed MEX falls under the requirement for
an EIA, namely: Schedule (lll) — Projects Requiring an EIA: Category (E) — Transport:
Subcategory (2) — Construction of highway, motorways, major roads (Intercity roads)
more than one km and above. This defines the specific category of projects which this
proposed project falls into and hence, requires an in-depth Environmental Impact
Assessment to be carried out and submitted to the Sindh Environmental Protection
Agency for their scrutiny and approval process.

Based on the above provincial requirements, an EIA of the proposed Project has been
prepared.

EIA METHODOLOGY

The methodology adopted to prepare the EIA is in accordance with Sindh Environmental
Protection Agency’s IEE/EIA Regulations, 2021. The methodology included the desktop
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D.

studies, delineation of the Col and RoW, carrying out field surveys for baseline conditions,
analysis of alternatives, stakeholder consultations, impact assessment and the
preparation of Environmental Management Plan (EMP).

DESCRIPTION OF THE PROJECT

The MEX design envisages a six-lane dual carriageway. The approximate length of the
Project is 38.75 km. Geometric design of the Project has been developed for a speed of
100 km/hr. The design of curves is compatible for the adopted design speeds and
Geometric Standards as laid by American Association of State Highway and
Transportation Officials (AASHTO) 2004. The proposed Project is located in District Malir
and Korangi of Karachi City of Sindh province which can be easily accessible through
major roads such as Motorway (M9) - National Highway (N5) Link Road, Dumlottee Road,
Malir River Road, Malir Dam Road, Malir Cantt Road, National Highway-Super Highway
Link Road, Malir — Shah Latif Town Road, Sommo Goth Road, Malir River Bridge Road,
Korangi Link Road, Korangi - Shah Faisal Road, Malir Right Bank Road, EMB Causeway,
Shaheed-e-Milat Expressway and Korangi Road near KPT Interchange.

The proposed Project also includes five (05) interchange with toll collection arrangements,
two (02) flyovers, four (04) cross drainage bridges, four (04) underpasses, eight (08) cattle
and thirty one (31) cross drainage culverts. The estimated total cost of proposed MEX is
about PKR 27.5 Billion. The Project is scheduled to be completed in thirty (30) months.
Construction activities involve earth work (clearing of vegetation/ trees and top soail),
roadwork (levelling, preparation of sub grade, sub base, base and wearing course) and
structure works.

PROJECT ALTERNATIVES

a) No Project Option (NPO)

9.

This rapid increase in population has put a lot of pressure on the city’s infrastructure
especially the Urban Transport System (UTS) which is not -yet organized in a modern
manner, and therefore barely caters to the mobility needs of the mega city. At present,
Karachi has three main corridors linking it to rest of the country namely:

e The Karachi — Hyderabad Motorway (M-9) (Superhighway) / Shahrah-e-Pakistan
corridor;

e The National Highway N-5 / Shahra-e-Faisal corridor and the RCD Highway; and
e N-25/Hub River Road Corridor.

10. However, upon entering the urban limits these corridors become highly congested due to

the increasing volume of internal traffic in the city with a substantial volume of light
vehicles and public transport vehicles besides the frequent pedestrian movements across
the roads conflicting with smooth & uninterrupted flow of traffic. Considering this scenario,
‘No Project Option’ will result in further worsening of the present traffic conditions,
environmental, social and economic implications to the road users of Karachi City.
Furthermore, the Karachi Master Plan 2020 has already recognized the ring road
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concepts in Karachi thereby creating an opportunity to bypass the congested radially
oriented road system.

b) Comparison of Widening of Existing Roads to Access the Required Destinations
and Construction of New Malir Expressway

11. The major business as well as residential areas of the Karachi such as Karachi Port,
Industrial areas of Landhi and Korangi, between the CBD area, Clifton and DHA (Phase
1 to 8) and the proposed DHA City & the Education City can be accessed through existing
roads such as Korangi Road, EBM Causeway Link, National Highway (N-5) near
Quaidabad, Link Road between N-5 and M-9 and finally the Motorway (M-9) at the end
point.

12. The competitive routes and relative distance savings via Malir Expressway for the same
origins and destinations i.e., for trips between the Southern parts of the city in the vicinity
of Karachi Port, DHA and Clifton, etc. and the North Eastern parts i.e., DHA City, Bahria
Town, the Karachi — Hyderabad Motorway (M-9) for onwards journey up-country. The
widening of these roads is not feasible option due to the major commercial centres,
housing societies, educational institutions and health facilities along these roads which
cause major land acquisition and resettlement issues and social as well as environmental
disturbances.

13. Considering the above scenarios, Malir expressway will cause least environmental and
social damages due to lesser travel distance and time and limited land acquisition and
resettlement issues. This expressway will also provide a natural bund (due to
embankments) to the seasonal urban floods in heavy monsoon rains. Due to these
reasons, this MEX Project is much environmentally and socially feasible and economically
viable.

¢) Route Alternative of MEX

14. Two (02) options have been considered for proposed MEX “Option A” and “Option B”. A
team of experts followed the route ‘Option A’ for the purpose of route optimization by
making physical, ecological, social and design observations at the site. Based on the route
optimization survey, a comparison matrix was prepared considering the length of the MEX
route, terrain, construction, operation and maintenance, environmental and resettlement
issues, etc. Keeping in view all merits and demerits of the MEX Options A and B, the
Option B was finalized and will cause least environmental and social damages due to
lesser travel distance and time and limited land acquisition and resettlement issues.

d) Construction Camp Site Alternatives

15. The team has identified a total of four (04) construction campsites along the MEX, which
were further assessed by the environment team by considering the construction camp
selection criteria described in Chapter 4. Based on the comparative assessment, three
(03) construction camps were finalized which have better access to the main / link roads
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23.

b)

24.

25.

26.

27.

28.

characterized by dry, hot and humid conditions and in general terms it is moderate, sunny
and humid. There is a minor seasonal intervention of a mild winter from mid-December to
mid- February followed by a long hot and humid summer extending from April to
September, with monsoon rains from July to mid- September. The level of precipitation is
low for most of the year. Project Area also receives the monsoon rains from July to
September. The humidity levels usually remain high from March to November, while very
low in winter as the wind direction in winter is North Easterly.

Total five (05) points have been selected for ambient air and noise monitoring at site. The
work for external monitoring and testing was awarded to SEPA approved environmental
laboratory. The surface water sampling was carried out at three (03) points and ground
water sampling was carried out at two (02) points.

Ecological Environment

In order to study the Project Area, all available literature, and data regarding the tract, its
habitat, flora and fauna was thoroughly reviewed to have a better understanding of the
Project Area. After going through all available material a check list was developed, on the
basis of which the baseline data was collected.

The Integrated Biodiversity Assessment Tool (IBAT) was utilized to carry out the initial
ecological based screening of the area. The information/data of IBAT was further refined
and verified by utilization of various tools including literature review,
stakeholders/departmental consultations and random ground trothing. Based on the
investigations, there are no species of conservation importance, endemic species,
endangered, critically endangered etc. present in the vicinity of Project Area (Col).

The Project Area falls in tropical thorn forests with degraded status of indigenous
biodiversity. The ecological zone is included in Indus eco region which covers about 65%
of the land area of Sindh Province. As the climatic conditions are harsh, it is difficult for
the natural environments to survive under these unfavorable conditions, which are further
augmented by drought and land clearance activities on account of rapid urbanization. As
a result, vegetation is sparse and scanty.

Maijor crops grown in the area include wheat and fodder during winter, and vegetables
and fodders in summer. No significant horticulture practices were reported except few of
guava, papita and lemon gardens were observed. Some sporadic trees of Date Palm,
Coconut and Jaman have been reported in the study area.

In the Project Area Neem (Azadirachta indica), Pilkhan (Ficus virens), Jungle jalebi
(Pithecellobium dulce), Karir (Capparis decidua/aphylia), Babul (Acacia nilotica), etc.
are the main floral species. Among the wild animals which includes jackal, fox, porcupine,
common mongoose, and hedgehog. A variety of mammals, reptiles, amphibians and bird
species reported in the Col mentioned in Chapter 5.
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29. Based on the comprehensive assessment on the aquatic ecology through review of the

baseline literature, detailed survey of the Project Area and discussions with the inland and
coastal areas Fisheries Department Sindh. There are two types of fish species i.e. Tilapia
(Oreochromis mossambicus) and Channa punctate reported during the site survey and
also during the consultation with the Office of Director Marine Fisheries.

¢) Socio-Economic Environment

30. A sample of 240 respondents including (males & females) was taken from different

villages/settlements (Shah Faisal Colony, Sommo Goth, Shafee Goth, Magsi Goth,
Bachal Goth, Memon Goth, Dumlottee, etc.) of two districts (Korangi and Malir districts)
depending on the proportion of route of the road passing in the areas on the basis of
random sampling technique, which included local residents, Farmers, shop keepers,
pedestrians, drivers, hospital management, Govt employees, Imam Mosque etc. During
the survey it was observed that mosques are available in the almost all large and small
settlement in the Project Area even a few numbers of shrines were also reported by
people. Moreover, Hindu community is also settled in the area they have built small
Mundars at their houses for the worship.

F. POTENTIAL IMPACTS AND MITIGATION MEASURES

31. In broader spectrum, the Project activities could be categorized in the following three
phases: 1) Planning & Design phase; 2) Implementation & Construction phase; and 3)
Operations & Maintenance phase for the proposed MEX Project. Phase-wise summary of
adverse potential impacts due to proposed Project is given in Table ES-1
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Table ES-1: Potential Impacts and Their Applicable Mitigation Measures

Sr. Impacts Mitigation Measure Performance Responsibility
No. Monitoring Indicators | Implementation | Monitoring
Preconstruction / Design Phase
1 Permanent Land Acquisition | Compensation should be made to the | ¢ Compensation and District Proponent
The proposed MEX will be | affected people as per Land land acquisition Government
constructed on an alignment for | Acquisition Act, 1894. Adequate records Malir and Korangi
which land acquisition will need | budget will be provided in the Project | ¢ Implementation
to be carried out. cost for this compensation. Land record of LARP
Acquisition and Resettlement Plan
(LARP) should be prepared for
the acquisition and
compensation strategies as per
National and Provincial laws.
2 Renting/Leasing Land Land for above mentioned facilities will | ¢ Compensation and District Proponent
The development of Contractor | be directly rented from the private land lease records Government
camps and facilities i.e. storage, | landowners by the Contractors. Rental Malir and Korangi
workshops, equipment parking | terms should be negotiated to the
and washing areas; aggregate | satisfaction = of the  concerned
quarries; and access | landowners and the agreement should
roads/tracks for haulage, | be in local language to make the
transportation etc. will required | process clear.
renting/leasing land.
Mitigation mentioned in Section
7.6.1.2.
Malir Expressway Project Document No. Page No.
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Sr. Impacts Mitigation Measure Performance Responsibility
No. Monitoring Indicators | Implementation | Monitoring
4 Loss of Agriculture Land e Agricultural Land that will be coming | ¢ Confirmation of District Proponent
Due to the proposed under ROW should be acquired as design incorporation. Government
Project, agricultural per market rates which will be | ¢ Compensation Malir and Korangi
land, where Lucerne, gefipe? in LARP of the proposed recqrds
vegetables and fodders are roject * Audits and Checks
cultivated, will be affected and
crop yield will be disturbed.
5 Flora e The camps, mobility of machinery | ¢ Conformation of CC, Design Proponent
During the pre-construction and construction of temporary road design incorporation Consultant
phase, activites such as should be properly planned and well | ¢ Checks and audits of
installation of construction designed to avoid any loss to local suitable place
camps, construction of green cover. . * Tree compensation
. e Atree plantation program shall be record
temporary roads & mobility of .
X formulated with the
construction staff may damage . .
, recommendations and technical
the local vegetation/trees. .
support of concerned Agriculture
and Forest Department.
6 Change in Hydrologic Regime | For the crossing of nullahs, drains and | ¢ Confirmation of CC, Design Proponent
The proposed road will cross | other structures, box culverts, pipe design incorporation. Consultant
four (04) numbers of nullahs | culverts and bridges will be | ® Audits and Checks
(including one main tributary of | constructed.
Malir Expressway Project Document No. Page No.
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Sr.
No.

Impacts

Mitigation Measure

Performance
Monitoring Indicators

Responsibility

Implementation

Monitoring

Malir River near RD 34+200),
numbers of sewerage and storm
water drainage outlets/network
There might be change in water
flow pattern and disturbance to
water flow occurred which will
cause impact on downstream of
these water bodies.

Public Utilities

Public utilities will be affected
and creating disruption of public
services and inconvenience to
the local residents due to
proposed MEX.

Various  utilities such as
electrical poles of 11kV
transmission lines, telephone
lines and tube-wells /wells are
situated within the Col of the
proposed MEX. The proposed
road will cross High Voltage
transmission lines (220 kV and
500 kV) at RD 00+250, 00+625
12+400, and 25+750 locations.
These utilities will be relocated
before the start of construction
activities. These utilities if not
handled properly will cause

e Proper compensation and
restoration mechanism of public
utilities will be considered.

e Close coordination with the
concerned departments to curtail
inconvenience to the residents of
the Project Area.

e Timely public notification of
unexpected disruption of services.

¢ Mitigation mentioned in Section
7.6.1.7 shall be followed.

¢ Confirmation of
design incorporation.

e Work order issuance
after prior meeting
and issuance of prior
notification to public
and concerned
department.

¢ Audits and Checks

CC, Design
Consultant

Proponent
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Sr. Impacts Mitigation Measure Performance Responsibility
No. Monitoring Indicators | Implementation | Monitoring
difficulties to the peoples of
Project Area
8 Resource Conservation e Agood camp design and an efficient | ¢ Confirmation of CC, Design Proponent
Resources involved in the worksite management plan can help design incorporation. Consultant
construction of proposed Project the contractor to reduce the water | ¢ Audits and Checks
would include water, fuel and demand, wastewater and solid
. . waste volumes to the lowest levels.
construction materials. . o
) ) e The efficient and well maintained
Excessive water consumption, equipment and machinery should
non-renewable construction be used:
material, arj[d fuel for enerq{;r/] will | Reuse of construction waste
cause stress on ese materials may be adopted wherever
resources. possible;
Mitigation mentioned in Section 7.6.1.9
shall be followed.
9 Seismicity The proposed road and the associated | ¢ Confirmation of CC, Design Proponent
The Project Area is located in | structures should be designed and design incorporation. Consultant
Seismic Zone 2B, where 2B | constructed as per Seismic Bui|ding ¢ Audits and Checks
(upper limit of moderate | Code of Pakistan 2007 (SBC-07) to
damage) represents  peak | comply with minimum requirements for
horizontal ground acceleration | seismic safety of structures.
from 0.16 t0 0.24 g.
10 Fauna e The standard measures must be | ¢ Confirmation of CC, Design Proponent
As movement and installations adopted to minimize noise due to design incorporation Consultant
of machinery and vehicles will machinery movements and | e« Checks and audits of
take place so noise and habitat {/r\‘ls_ltdall_lfaet'orr‘ns(') ements and  routes suitable place
. o 1nalli Vi u
loss is expected. must be considered during activities
Malir Expressway Project Document No. Page No.
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Sr. Impacts Mitigation Measure Performance Responsibility
No. Monitoring Indicators | Implementation | Monitoring
The routes of the available and should be avoided to their
wildlife and other habitats may maximum level.
be affected due to camps set-up | ® The camps shall be properly fenced
and machinery movements and | and gated to check the entry of
installations. animals in search of eatable goods.
Construction Phase
1 Temporary Access Roads e According to usual practices during Regular observation CcC Proponent
The proposed MEX is the construction of road, the access and photographic
approachable through major road will be developed within the record of
roads as mentioned in Section RoW of the proposed road. transportation route,
7621 Road/track repair
Apart from above existing road Mitigation mentioned in Section 7.6.2.1 records, .
tow accessibility t | will be followed. Compensation
y tracks needs be records for damages
developed which may cause of crop, trees and
damage to trees and crops, soil other infrastructure
erosion, soil contamination, air (if happens)
and noise problems.
2 Traffic Management e Movement of vehicles -carrying Vehicle maintenance CC Proponent
Due to the proposed construction materials and record
construction  activites  and equipment/machinery will be Training record
movement of heavy Project restri_cted during the daytime. _ Implementation  of
vehicles for construction | * _Trafﬁc Management Pla_m wil b_e TMP
, ] i implemented to avoid traffic Regular visual
material supply; traffic problems accidents, jams/public observations
may arise for the commuters inconvenience.
Malir Expressway Project Document No. Page No.
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Sr. Impacts Mitigation Measure Performance Responsibility
No. Monitoring Indicators | Implementation | Monitoring
and transporters travelling to the | Mitigation mentioned in Section 7.6.2.2
proposed areas. shall be followed
The movement of vehicles along
the haulage routes will cause
soil erosion, debris flow, dust
emissions etc.
3 Community Health and Safety | Proper control on construction | ¢ Implementation  of CC Proponent
The construction activities and | activities, restrict entry of labors with HSE Plan
vehicular movement at | different transmittable diseases, adopt | ® Use of PPEs
construction sites may result in | mitigations for dust, noise & vibration | ® Community
roadside accidents deteriorate | impacts and create awareness about concerns record
. . o Medical reports of
quality of groundwater and | road safety will be ensured. worker
surface water resources, cause
air/dust emissions, noise | Mitigations mentioned in section
pollution, vibrational impact and | 7.6.2.3 will be adopted.
spread of different transmittable
diseases due to outside labour
4 Occupational Health and | Safety precautions for the construction | ¢ Implementation  of CC Proponent
Safety workers, Training of workers in HSE Plan
Occurrence of accidents /| construction safety procedures and | ® Use of PPEs
incidents and other natural |use of  Personnel  Protective | ® Training Records
emergencies  during  the | Equipment (PPE) will mitigate this | ® Vork permits
construction stage is a common | impact. * Implementation  of
Emergency
phenomenon and workers as response plan and
well as locals will be more prone | Mitigations mentioned in section disaster
to serious accidents. 7.6.2.4 will be adopted. management plan in
Malir Expressway Project Document No. Page No.
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Sr. Impacts Mitigation Measure Performance Responsibility
No. Monitoring Indicators | Implementation | Monitoring
case of natural
disaster occurrence
5 GHG Abatement SEQS applicable to gaseous | ¢ Regular CC Proponent
The main sources of | emissions generated by construction environmental
greenhouse gases (CO, CHq, | vehicles, equipment and machinery monitoring, sampling
NOx etc) during the | shall be enforced during construction | @nd testing reports
. o . e Vehicle inspection
construction activities of the | works. Alternative energy resources record
proposed Project will include | shall be considered where possible. | | b5 tation record
both mobile and stationary | Plantation development as per the tree
sources. Emission of | plantation/reforestation plan is highly
greenhouse gases cause global | recommended for the sequestration of
warming and other climatic | CO2 and vehicle maintenance protocol
changes on regional and global | will be adopted.
scale.
6 Ambient Air Quality e The following effective measures | e Visual observation CC Proponent
Airborne dust from access road need to be adopted for controlling | ¢ Regular
construction and use, wind the potential adverse impacts on environmental
erosion of material stockpiles, ambien_tgir quality_: : monitori_ng, sampling
emissions from diesel vehicles | ® The existing quarries W|Ilbe_use_d to and.testlng'reports
. ) borrow the aggregate materials; ¢ Vehicle maintenance
apd construction eqU|pmer_1t, e Concrete batching plants will be records
disposal of waste have potential equipped  with  dust control | ¢« Water sprinkling
to adverse impact sensitive equipment such as fabric filters or records.
receptors in the Project Area. wet scrubbers to reduce the level of
dust emissions;
e Ensure the proper and periodic
tuning of the vehicles;
e Dust emissions from trucks will be
reduced by a regular sprinkling of
Malir Expressway Project Document No. Page No.
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water for keeping the dust settled at
least twice a day;
e Haul-trucks carrying sand
aggregate and other materials will
be kept covered with tarpaulin to
reduce the dust pollution;
e Turn off the engines for all vehicles,
while parked on the site;
Regular monitoring of air quality in
accordance with SEQS.
7 Noise and Vibration e There are a variety of ways by which Physical observation CC Proponent
Noise and vibration generated construction equipment and Regular
by the construction machinery _\_Norl_<site noise can be cqntrolled._ environmental
during the construction stage is Mitigations mentioned in section monitoripg, sampling
likely to affect the Col 7.6.2.7 shall be adopted. and _testmg_reports
X " Vehicle maintenance
partlcularly. the sensitive records
receptors like nearby schools,
houses and settlements etc.
8 Soil Erosion Good engineering practices will help to Visual observation CC Proponent
Construction activities such as | control or minimize the soil erosion and photographic
clearing of earth, levelling, | both at the construction sites and in record
compaction, carpeting, | peripheral areas. All the disturbed Site restoration and
pavement finishing will affect the | areas need to be protected against soil {gg?et)rl:tear:ggon plan
existing soil condition in the Col. | erosion by stripping and stockpiling of
Soil erosion may also occur in | all the available topsoil for later re-
the workshop areas as a result | vegetation. Special slope protection
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of improper drainage system of
equipment washing-yards and
improper  management  of
construction activities.

measures will be adopted in the
sensitive areas and along the
shoulders of roads. Site restoration
plan for the Project will be strictly
followed.

Soil Contamination

Land may be contaminated due
to the spillage of chemicals,
fuels, solvents, oils, paints,
concrete, solid waste generated
at campsites etc. This normally
happens when these materials
are transported in open or
loosely capped containers.

The possible contamination of
soil by oils and chemicals at
camp sites, workshop area and
equipment washing-yards may
limit the future use of land for
agricultural purposes.

e The Contractors will be required to

instruct and train their workforce in
the storage handling and
management of materials and
chemicals that can potentially cause
soil contamination;

Material Safety Data Sheets
(MSDS) will be strictly followed
during handling and storage of
chemicals;

Soil contamination due to concrete
transportation and solid waste will
be minimized by placing all
containers in casings; and

e Visual observation
and photographic
record

o Waste Management
plan implementation

CC

Proponent

10

Wastewater Generation at
Construction Camps

Wastewater will be generated at
the construction camps (total 03
in Nos. and from construction
activities. Based on the
estimated, 28,800 liters/day

To dispose the liquid waste
generated from the construction
activities, the following steps will be
taken by the Contractor:

Domestic and chemical effluents
from the construction camp will be
disposed by the development of on-
site sanitation systems i.e. septic

¢ Visual observation

¢ Regular
environmental
monitoring, sampling
and testing reports

e Waste Management
plan implementation

CC

Proponent
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wastewater will be generated tanks (as shown in Figure 7-9).
from camps during the Proper monitoring to check the
construction phase which may compliance of SEQS will be carried
affect water bodies if disposed out; and .
off without proper treatment. S_ewage_ from construction camps
will be disposed of after proper pre-
treatment and processes such as
soakage pit.
1 Solid Waste Generation at All the solid waste from the camps | ¢ Visual observation CcC Proponent
Construction Camps will be properly collected at source and  photographic
Considering  the  labourers and disposed of through proper record.
(about 900 Nos.) residing in the solid waste manggemenf[ system. o Wast.e Management
construction camp and the The Contractor will cqordlnate with plan implementation
i local representatives and
locally available labour, a total of administration concerned
about 450 kg of solid waste will department for the disposal of solid
be generated from the waste;
construction camp daily. The The concerned department must
major components of the labour | develop a plan of action for
camp waste will be garbage, | transporting the waste to the
. . disposal site for final disposal. It is
putrescible waste, rubbish and the res ‘bility of th q
_ ponsibility of the concerne
small portion of ashes and department to ensure that the
residues. Other type of wastes disposal site is properly lined to
may include inorganic prevent the leachate from
construction wastes. contaminating the groundwater;
Secondly, the disposal site must be
located away as far as practical
from populated areas and regions
that have a high density of Wildlife;
Malir Expressway Project Document No. Page No.
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Toxic waste will be handled, stored,
transported and disposed
separately through SEPA certified
contractors;
The waste will be properly sealed in
containers with proper labels
indicating the nature of the waste;
and
Solid waste will be segregated at
source so that it can be re-used or
recycled.
12 Waste Generation at Waste Management Plan will be | e Visual observation CcC Proponent
Construction Site developed to implement an efficient and  photographic
The construction waste will and responsive solid waste record.
include wastewater, oil spillage management system during | * Wast_e Managem_ent
from machinery and solid waste construction phase. plan implementation
(damaged or spoiled materials,
temporary and expendable
construction materials etc.). The
handling and storage of oil and
other hazardous waste will be a
source of environmental
pollution during the excavation,
foundation, levelling, carpeting
and pavement activities.
13 Borrow Pits e Necessary permits will be obtained | ¢ Visual observation CC Proponent
Borrow pits and its excavation for any borrow pits from the and photographic
activities may result in land competent authorities. record
Malir Expressway Project Document No. Page No.
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disputes, soil erosion, loss of
potential cropland, loss of
vegetation, landscape
degradation, and damage to
road embankments. Borrow pits
may also become potential
sources of mosquito breeding
and may prove hazardous to
human beings, livestock and
wildlife. This will also degrade
hygienic condition of the Project
Area.

¢ In borrow pits, the depth of the pits
will be regulated so that the sides of
the excavation will have a slope not
steeper than 1: 4;

¢ Soil erosion along the borrow pit will
be regularly checked to prevent/
mitigate impacts on adjacent lands;

e In case borrow pits are filled with
water, measures have to be taken to
prevent the creation of mosquito-
breeding sites; and

Borrow pits will be wused for

construction waste, but during the

excavation, top 20 cm soil cover will be

preserved for vegetation after the filling

of the pits. This is the best way to

restore the flora of that area.

e NOC record of
permits
e Check and audits

14

Impact on Water Resources
(Surface and Groundwater
Contamination)

The proposed MEX will also
cross the numbers of nullahs
and drains at different locations.
The bridges and culverts are
proposed on these water
resources these surface water
resources may get
contaminated by the fuel and
chemical spills, or by solid waste

As a mandatory step, all the effluents
will be disposed as per the
requirements of SEQS. Moreover, to
reduce the risk of surface and
groundwater contamination, good
management practices will be adopted
to ensure that fuels, chemicals, raw
sewage and wastewater effluent are
disposed of in a controlled manner.
Mitigations mentioned in section
7.7.2.14 shall be adopted.

e Visual observation

e Regular
environmental
monitoring, sampling
and testing reports

o Waste Management
plan implementation

CC

Proponent
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and effluents generated by the
kitchens and toilets at the
construction camp sites.
Moreover, runoff from the
chemical storage areas may
also contaminate the surface
water bodies.
15 Flora Cutting of trees and disturbance of Tree compensation CC Proponent
The  Project will involve orchards shall be avoided, as far as record
destruction of vegetation cover possible so, that negative effects_on Visual observations
on construction areas tl}e process of natura'l regengratlog Regular monitoring,
construction. considered for proposed road, in
which minimum ecological and
environmental losses are expected.
A tree plantation program shall be
formulated with the
recommendations and technical
support of concerned Agriculture
and Forest Department.
16 Fauna Care shall be taken during Departmental CC Proponent
During construction phase the construction activities for avoiding consultation record
existing population of mammals purposely or chance kiling of | e Visual observations
and reptiles of the construction animals. , , Regular monitoring,
areas will be affected due to If found any wild species and audit and checks
_ - habitat during construing that must
disturbance arising  from | yeait carefully and local wildlife
construction activities involving
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excavation, blasting, movement
of machinery and vehicular
movement of labor,
camping, etc.

department officials should be
called.

Special measures should be
adopted to minimize impacts on
birds such as avoiding noise
generating activities during the
critical period of breeding.

Hunting, poaching and harassing of
wild animals shall be strictly
prohibited, and Contractor shall be
required to instruct and supervise its
labor force accordingly and clear
orders should be given in this
regard.

19

Aquatic Fauna
There is no direct impact on fish
in the Project Area as there is no
fish reported in the Project Area.

Proper arrangements must be
made to control the wastes from
machinery & equipment used at site
during the construction phase.

Departmental
consultation record
Visual observations
Regular monitoring,
audit and checks

CcC

Proponent

20

Social Impacts
e Social and Cultural Conflicts;

Local labor especially from nearby
communities should be given
preference for the construction
works;

Careful planning and training of
work force to minimize disturbance
to the local people;

Public notification through print or
electronic media during the entire
construction phase to avoid any

Record register of all
the issues and
rational expectations
desired by the
local public;

Camp established
away from the
nearest
community; Local
hired

workforce;

CC

Proponent
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inconvenience in accessibility to the | ¢ Any complaint
locals; and from the local
Adequate training of especially for community.
the transitive workforce of the | e Approved OHS Plan,
station (involved both in the evidence of OHS
construction process and in the trainings
commissioning) to regard the conducted.
customs of the area so that the Accident/Incident
locals do not feel insecure. reported.
e Training records
e Health Impacts _ Health and safety
(Communicable Diseases) Propgr check-up of sklllgd.gnd manual
unskilled workers before their hiring; | ¢ Contractor will
Labour camp should be away from implement the SOPs
the residential area and workers’ related to the
management plan should be Construction
formulated by Contractor to industry.
minimize the adverse impacts on | ¢ Health and safety
local communities and workers; manual.
Trainings, awareness and
campaigns should be conducted for
workers and surrounding
communities on awareness and
prevention of HIV/AIDs and COVID-
19;
Workers should be educated for
personal hygiene and the sanitation
concerns, leading to communicable
and non-communicable diseases;
Water should not be allowed to
stagnate even if clean, and
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measures should be taken to cover
the area; and
¢ Insecticides should be periodically
sprayed.
21 Influx of Labor e Labor camp(s) should be |e Minutes of meetings CcC Proponent
Social problems and conflicts established away from residential of community
that are associated with Labor |  Population; Consultation
Influx are Risk of social conflict, | ® Preference should be given to the Dissemination
Increased risk of illegitimate local people to work with contractgr, relevant material.
, , and  contractor  should hire
behavior and crime, Impacts on | ayimum labour force from the
community dynamics, Local |  project Area because this will
inflation of prices, reduce the labour influx;
accommodations and rents, | ¢ An effective GRM should be
Increase in traffic and related established for the Project to
accidents, etc. resolve all issues related to the
community. Thus, progress
regarding resolving the issues
should be monitored closely;
e Mitigations mentioned in section
7.6.2.21 shall be adopted.
22 Religious, Cultural, Historical | ¢ No notified archaeological site will | ¢ Record Register cC Proponent
Sites be affected due to the | ¢ Consultation record
No notified religious, implementation of the proposed of  Archaeological
archaeological, cultural and Project. Howe\(er, the Con’gractors Department
historical_sites gre located within \é\glL stzjecti qulélrfv(\jl s tgn dtr?r']r; ;RZ
the Col including RoW of the supervisors in archaeological site
proposed MEX. Hence, recognition, conservation
insignificant impact on the procedures and temporary site
protection.
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notified archaeological site has | e In case of a chance archaeological
been assessed during the find  during excavation, the
Construction Of the proposed Contractors mUSt halt Work at the
Project site  immediately and notify the
' Department of Archaeology and
Museums through Project Director.
23 Gender Based Violence (GBV) | ¢ Awareness should be created CC Proponent
The Project route is passing among the females atindividual and | ¢ Grievance redress
through the urban and semi| Ccommunity levels about the| record
urban areas where women are _(;_cr’]nSt(r:UCtlonStSIQh:]S; o o + Minutes of mestings
. . : o e Contractor should make sure
mvglved in working .act|V|t|es. that no discrimination is made on of community/
During construction  phase | he pasis of gender while hiring of | gender consultation
gender based violence might workers;
arise due to discrimination made | ¢ Raise awareness among the
against women by unequal work communities of the potential risks of
distribution and unequal pay GBV, and establish response
structure among others. Sexual services in the communities that
harassment against women can .respond to instances of GBvV
iah (particularly those related to issues
mig .t .occur as a consequence of labour influx);
of mixing of men and women at| o Contractor should take proper
the construction site, and measures to address and resolve
moving on the roads, bus stops issues relating to harassment,
and markets. Educational intimidation, and  exploitation,
institutions near the Project especially in relation to women.
alignment are also sensitive
regarding gender issues.
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24 Child Labor e Awareness should be created | ¢ Compensation CC Proponent
Inhabitants of the Project Area among the local communities about record.
have mix economic background the adverse impacts of child labor. | ¢ Grievance redress
and different sources of income. | ® Contractor  through  contractual record
. . agreement should be bound to
Children ,Of low mcpme grOUpS follow the labor standards, rules and
most.ly |nvo.Iv.e. n dlfferer?t regulations during hiring the labor
earning activities, as their force and all activities should be
parents prefer to get their monitored by the social and
children hired in small shops as environmental  staff of  the
helpers, and waiters in hotels for implementing agency;
caming money, and supportng | * SONRCY shoud enaure e
L [
household livelinoods. adults and have their proper identity
cards with them.
Operation and Maintenance Phase
1 Air Quality e Proponent with the help of SEPA | e Visual observation Proponent
Improvement in road condition may set up system to monitor air | ¢ Regular
will help reduce traffic related quality along Project Area in enviljon.mental '
emissions in the short term by accordance with SEQS for a monitoring, sampling
. ) e . and testing reports.
allowing a smoother traffic flow. specific period to record the
It is positive in case of quality of air during the operation
improvement phase.
e Mitigations mentioned in section
7.6.3.1 shall be adopted.
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of road conditions; and minor
negative, when traffic volume
increases.

Air Modelling was carried out by
using CALROAD to assess the
impact which is discussed in
Chapter 7.

GHG Emissions

Vehicle traffic on the proposed
expressway alignment will result
in emissions of GHG from fuel
combustion during the operation
phase. Total GHG emissions
from the MEX traffic is 13,740
tCOqe/day and 59,118
tCO.e/day for 1st and 20th year
of proposed traffic respectively.

As this traffic is diverted from the
other routes of the Karachi,
therefore, the emissions are not
considered to be substantive
and are not likely to result in
overall Change in GHG
Emissions of whole city / project
area / surroundings. If anything,
this will lead to lesser ftraffic
congestion and ftraffic jams

Mitigation of air quality and traffic
management will help to mitigate
the impact of GHG emissions.

¢ Visual observation

e Regular
environmental
monitoring, sampling
and testing reports.

Proponent
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where cars produce more
emissions.
3 Noise and Vibration e Provision of adequate noise | e Physical observation Proponent
Noise and vibration not barriers such as hedges and | e Regular
expected to be as great as they indigenous tree species will envir_on_mental _
are in the case of traffic reduce the noise. Further | Monitoring, sampling
L . and testing reports.
congestion in the city. Improvement can be made by
enforcing the laws and getting the
vehicles tested, regularly after a
specific time period, by some
reputable vehicle testing
laboratory and obtaining a
certificate.
e Mitigations mentioned in section
7.6.3.3 shall be adopted.
4 Road Safety e Strict enforcement of speed limits, | ¢ Road safety Proponent
Enhanced vehicular movement installation of speed guns and enforcement record
and speed in the long run may channelization of traffic with | ® Challan / penalties
result in road safety issues like respect to categories (heavy recgrd
traffic accidents. This impact is | vehicle traffic and light vehicle | ® Accident record
permanent but moderately traffic), should be ensured for the * Audits and - check
. . i ) regularly
adverse in nature, since the smooth flow of traffic moving from
frequency of accidents may be major road crossings.
lowered, but their intensity may Enforcement of penalties for the
be quite severe due to enhanced violators will reduce the
speeds at which vehicles will significance of this impact.
move.
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5 Drainage e The impact can be | ¢ Maintenance and Proponent
During the operational phase, controlled/reduced by timely and cleaning record
poor maintenance of the road continuous maintenance/ cleaning | ¢ Audits and check
drainage system, particularly of the drainage system; and regularly
during the monsoon season can Placemgnt of sign boarQs
i instructing not to dispose of solid
cause nuisance to the travelers waste to avoid chocking of drain
and public due to flooding in the | around the flyover and at grade road
existing drainage line. In case of alignment.
chocking of road drainage, the
increased surface runoff due to
heavy rains will accumulate at
the start and end point of the
proposed MEX and can cause
traffic jams.
6 Road Maintenance Works and Implementation of HSE Plans | ¢ Physical observation Proponent
Heavy Traffic during the maintenance period,; e Regular monitoring,
During the operational phase, Strict implementation of personal audits and check
different maintenance works will protective equipment’s PPEs; reports during work.
be carried out throughout the Understand!ng and tralnlqg of staff
. , on Operation and Maintenance
Project life. Laborers or the staff Manual:
involved in these maintenance Mitigations mentioned in section
works are exposed to health and 7.6.3.5 shall be adopted.
safety issues.
7 Fauna The pathways of locally available | ¢ Physical observation Proponent
There is no protected area wildlife and livestock for .f(.)c.)d, e Regular monitoring,
’ shelter and other normal activities audits and check
Game reserve, Game sanctuary must be compensated with proper reports.
or national park in the Project alternative routes/pathways & water
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Once access has been

considerations of proposed road
alignment so as to promote

reports during work.

Sr. Impacts Mitigation Measure Performance Responsibility
No. Monitoring Indicators | Implementation \ Monitoring
Area so no major impact on points must be provided to minimize
Wildlife & Livestock in the area the impact and movement of
is expected through, noise, available wild and domesticated
vibration and any type of normal ?hnlmalﬁ. Tr_ns_ his tttaleen done
activity in the Project Area, thus rough provision ot caftie creeps
will  have no effect on
productivity.
8 Flora e The implementation of plantation | ¢ Physical observation Proponent
During Operational stage the plan recommends in compensation | ¢ Regular monitoring,
Project will not affect Flora for cutting of trees should start audits and check
(Trees and agricultural crops) or working during opgrational stage, to reports.
release any significant pressure ensure .the ecologlcal balance and
) to avoid any impact on local
detrimental to flora. Low level Environment.
impact is  expected at|e. Large scale planting with suitable
operational phase on Flora due indigenous fruit and forest trees,
to the Operational and shrubs and ornamental plants in the
Maintenance activities' form Of Tree GroveS, and Linear
plantation will be carried out in
accordance with the Tree Plantation
Plan to improve aesthetic value and
offset the effect of removal of
vegetation.
9 Changes in Land-use ¢ Redefining basic land use allocation | ¢ Physical observation Proponent
Road transport network standards; e Regular monitoring,
development has Signiﬁcant e Improvements in the design audits and check
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provided, land patterns begin to sustainable development of
change over a period of time. commercial areas; and
The results of these changesare | ® Land use policies such as
irreversible. development  restrictions and
zoning codes (residential or
commercial) and implementation of
related By-Laws.
10 Landscape e This will have a positive impact of | ¢ Monitoring of plant Proponent
During the operation stage, new permanent nature. maintenance
saplings of different plants and | ® The saplings planted in the Project |  activities records
trees would be planted to Area against the trees affected
enhance the aesthetics and should be properly maintained
compensate the loss of affected
trees.
The presence of adequate flora
at available spaces along the
proposed alignment will help in
absorbing flue gases, emitting
from a large number of vehicles
and public transport passing
through the Project Area, which
shall help improve the air quality.
11 Change in Aesthetic Value ¢ No mitigation required ¢ Physical observation Proponent
Construction of the proposed e Regular monitoring,
road, interchanges, bridges and and check for any
culverts, will change the negative
aesthetic value of the area. disturbance.
Proper landscaping and
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Impacts
plantation of grasses and
ornamental plants along the
alignment will increase the

aesthetic value of the proposed
Project Area and will have a
positive impact.
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a) Positive Impacts

32. The Project is expected to have major positive impacts due to the construction of the
proposed Project:

e Upon its completion, the travelling time from the Karachi-Hyderabad Motorway, M-9 to
KPT Interchange on the main Korangi Road (Formerly known as the Hino Chowk) will
be reduced to only 30 minutes. Therefore, the daily commutation between Karachi
Port, Industrial Areas of Landhi and Korangi, and also between the CBD Area, Clifton
and DHA (Phase 1 to 8) and the proposed DHA City & the Education City would be
more convenient, uninterrupted and economical;

e The ftraffic conditions on the urban road network in Karachi would also improve
substantially as the external traffic would shift to Malir Expressway;

¢ In addition to light traffic, this expressway will also serve the heavy traffic generated
from the Karachi Port and the Landhi - Korangi Industrial Area and going towards
Motorway (M9) for onwards journey upcountry;

e The proposed Project will help reduce traffic congestions, delays, economic losses and
environmental pollution on the city road network by exclusion of the external traffic i.e.,
traffic having both its origins and destinations outside the city or on its periphery, from
the present routes to the proposed Malir Expressway;

¢ Improved communication infrastructure will promote new business opportunities. In
addition, such an activity will also increase the land value that will benefit the local
residents of industrial areas of Landhi and Korangi, and also between the CBD Area,
Clifton and DHA (Phase 1 to 8) and the proposed DHA City & the Education City;

e The proposed Project is expected to increase the land values, especially in nearby
settlements. Land owners will have an opportunity to sell their land at increased prices
and start new businesses;

e Property Market anticipates the potential rise in property buying and selling in these
areas due to ease of transportation, safety and development opportunities that
facilitates investors looking for a high return and profitable investment opportunities in
residential and commercial areas;

¢ Due to the construction of the proposed Project, economic activity will be generated in
the Project Area as the labour and semi-skilled staff will have an opportunity to work in
the Project Area. This will provide them an opportunity to develop their skills and
capacities;

e Raising of new trees on either side of the road shall render a positive impact on the
flora of the area and will also cause a positive impact on the landscape of the area,
which shall be of permanent in nature; and

e After the construction of proposed road, the landscape of the Project Area will be
changed in terms of road infrastructure, construction of bridges & flyovers,
interchanges, and planned plantation of trees along the road. This will have a positive
impact in terms of socio-economic development of the Project Area.

G. STAKEHOLDER CONSULTATION

33. The consultations were carried out during the study with relevant government
departments such as SEPA, Forest, Wildlife, Fisheries, Archaeology Departments of
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34.

35.

36.

37.

Sindh, etc. NGOs and local communities. Four (04) consultative meetings were held with
more than 93 participants in the Study Area. The major categories participated in these
meetings were local population, community groups, landowners, and Project Affected
Persons (PAPs). Keeping in view the important role of the female in the household as well
as in the society, gender consultations were also conducted in two (02) settlements
including Shah Faisal Colony and Sommo Goth to record views of the females and issues
related to the Project implementation.

The purpose was to engage all the stakeholders and to record their concerns. During
stakeholder’s consultations, information regarding Project main features and its benefits
were shared. The stakeholders’ concerns on land compensation, tree cutting, wildlife,
livelihood support, provisions of public infrastructure, utilities and other civic facilities were
raised and addressed accordingly. A grievance redress mechanism has been proposed
to facilitate the concerns and grievances of affected persons during Project
implementation.

ENVIRONMENTAL MANAGEMENT PLAN (EMP)

The EMP sets out mitigation actions, monitoring actions, responsibilities and schedules
for impact mitigation and monitoring. Environmental monitoring has to be undertaken
during both the construction and operational phases to ensure the effectiveness of the
proposed mitigation measures. The EMP also provides its implementation mechanism
during construction and operational phases.

The EMP is prepared taking into account environmental consequences of the proposed
action. Mitigation measures are suggested in environmental mitigation and management
matrix at different stages of proposed Project to mitigate the potential impacts.

The environmental monitoring plan has also been prepared as a part of EMP which details
the monitoring mechanism of a specific receptor/item, its frequency and
physical/ecological parameters to be considered. The designer has carefully considered
all recommendations related to the design. Though the expected construction impacts are
not severe, but implementation of proper mitigation measures would be needed. A
suitable training program is proposed to train the Contractor(s) staff who will be involved
during construction stage and the professional staff from the Concessionaire/PMIU
involved at the operational phase of the Project. All required permits shall be obtained
from the concerned departments prior to starting the related activity.

EMP Budget
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38.

39.

40.

41.

The EMP budget for one time monitoring before start of construction would be around
PKR 0.28million. Tree plantation cost will be PKR 37.67million (for the restoration of
ecosystem and ensure the implementation of national legislation). Total EMP budget
calculated for the proposed Project is about PKR 108.6 Million (comprising estimated
aforementioned costs and exclusion of land acquisition and compensation cost).

CONCLUSION

The report provides conclusions based on the impacts assessed and the mitigation
measures suggested. The implementation of the proposed Project will have many positive
impacts for the country, province and on the population residing within the Col. Apart from
the positive impacts of the Project, the proposed MEX will also have potential adverse
environmental and social impacts during the construction and operational stages. Most of
these adverse impacts during construction are of a temporary nature. These potential
impacts can be avoided or mitigated by adopting suitable mitigation or remedial measures
as mentioned in this report.

In order to minimize, avoid or reduce the potential adverse impact appropriate mitigation
and remedial measures have been suggested against each identified impact. Efforts are
made to propose economical and sustainable mitigation and remedial measures which
can be easily implemented. In order to provide compensation for crops, land, structures
and trees losses, a LARP should be carried out as per local laws. In the end, EMP has
been developed to provide proper framework for the implementation of the suggested
mitigation measures. This includes the identification of the major stakeholders, roles and
responsibilities along with the resource requirements.

As a conclusion of the study, the proposed MEX will not cause potentially significant
adverse environmental impacts that are sensitive, diverse or unprecedented after the
implementation of mitigation measures. Considering the current traffic situation in the
study area and the efforts being made by the GoS, the proposed Project is a prerequisite.
It is suggested that the proposed Project should be implemented as soon as possible after
all necessary approvals, design provisions and the implementation of EMP.
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1.1

42.

43.

44.

45.

46.

1 INTRODUCTION
PROJECT BACKGROUND

Located along the shores of the Arabian Sea, Karachi, set over 3500 square kilometers,
is Pakistan’s gateway and largest metropolitan city, where it serves many purposes
including being the provincial Capital of Sindh, being the country’s main seaport, and
serves as the country’s economic and financial center. Much like other port cities and
commercial centers in the world, Karachi attracts people from all over the country and
beyond. The lure of better economic prospects has seen Karachi experience mass
migrations into the city, where in a study carried out by the Japan International
Cooperation Agency (JICA) in 2012, termed the Karachi Transportation Improvement
Plan, the Agency predicted the growth of the city would increase from 18.9 million in 2010
to around 31.6 million in 2030, almost doubling the population.

This rapid increase in population has put and will continue to put a lot of pressure on the
city’s infrastructure especially the Urban Transport System (UTS) which is not yet
organized in a manner suited to a city of this population, where the system scarcely caters
to the mobility needs of the residents of the city. With dilapidated infrastructure and lack
of public services, coupled with other factors such as weak traffic management, lack of
modern mass transit network, the city has seen a drastic increase in the private motor
vehicles present on roads. This mass influx of vehicles has resulted in severe traffic
congestions, unnecessary delays, and noise, and air pollution along the main corridors of
travel in the city, all in all impeding the city from realizing its true potential in terms of
economic activity and efficiency.

To play its part in alleviating major traffic congestion along the main arteries of the city,
the Malir Expressway project has been envisaged, where the project will facilitate
thousands of commuters and heavy traffic from Karachi Port, Korangi Industrial Area,
Landhi Industrial Area, Steel Mills, Port Qasim and other such areas towards the Northern
limits of the city and the upper parts of the country through the National and
Superhighways. The project is also expected to become one of the most strategic
economic corridors of the city which will provide a strategic link to the M-9 and the
developments happening outside the city in the form of Bahria Town, DHA City, Education
City, etc.

The Malir Expressway project (MEX) will be a stretch of 38.75 km, initiating right before
the Jam Sadiq Bridge in Korangi (near the KPT interchange), traversing along the right
bank of the Malir river, through the districts of Korangi and Malir in Karachi, where it will
meet the M-9 N-5 link road and take a left turn and travel parallel to the road, ultimately
meeting the N-5 around the Kathore region, where it will terminate.

Upon its completion, the travelling time from the Karachi-Hyderabad Motorway (M-9) to
KPT Interchange on the main Korangi Road (Formerly known as the Hino Chowk) will be
reduced to only 30 minutes. Therefore, the daily commute between Karachi Port,
Industrial areas of Landhi and Korangi, between the Central Business District (CBD) area,
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47.

1.2

48.

49.

1.3

50.

Clifton and DHA (Phase 1 to 8), to the proposed DHA City & the Education City would be
more convenient, uninterrupted, and economical. The traffic conditions on the urban road
network in Karachi would also improve substantially as the heavy, external traffic would
shift to the Malir Expressway, reducing overall congestion.

The Malir Expressway (Private) Limited, has been given the responsibility of developing
and executing the Malir Expressway Project where after finalizing design, Right of Way
(RoW) and various other technical parameters, the company now requires the approval
of the Sindh Environmental Protection Agency before any construction activities may be
commenced. For this, the company has engaged National Engineering Services Pakistan
(NESPAK) and EMC Pakistan (Private) Limited to study the project in detail and carry out
the Environmental Impact Assessment to ascertain impacts that may arise during the
different stages of activity (pre-construction, construction, and operation) and advise
appropriate mitigation measures, which on implementation will ameliorate the effects from
these impacts.

NEED FOR AN EIA

The Proposed Project is in the province of Sindh, therefore the Sindh Environmental
Protection Act - 2014 is the core environmental law for the proposed road Project. Under
Section 17 of the Act, it is mandatory for the proponents of the projects’ to execute either
an Initial Environmental Examination (IEE) and/ or EIA, where warranted, and get the
approval from SEPA. Hence for the proposed MEX Project, the SEPA is the concerned
authority with respect to environmental approvals.

The SEPA (Environmental Assessment) Regulations, 2021 provides screening categories
for the different type of environmental assessment that needs to be carried out for different
projects, i.e., a Checklist, IEE, or EIA. The proposed MEX falls under the requirement for
an EIA, namely: Schedule (lll) — Projects Requiring an EIA: Category (E) — Transport:
Subcategory (2) — Construction of highway, motorways, major roads (Intercity roads)
more than one km and above. This defines the specific category of projects which this
proposed project falls into and hence, requires an in-depth Environmental Impact
Assessment to be carried out and submitted to the Sindh Environmental Protection
Agency for their scrutiny and approval process.

OBJECTIVE OF EIA

The prime objective of the EIA study is to fully meet the statutory requirements set forth
by the Sindh Environmental Protection Act — 2014, to facilitate decision making by the
Agency regarding the environmental feasibility of the project, and subsequently comply
with all their standards leading to an issuance of approval.

! No proponent of a Project shall commence construction or operation unless he has filed with the Agency an initial
environmental examination or environmental impact assessment, and has obtained from the Agency approval in respect
thereof.
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51. The overall objective of this EIA is to highlight the anticipated aspects of the proposed
intervention and to propose necessary mitigation measures to prevent/minimize adverse
impacts on the surrounding environment and community. To achieve this objective, an
assessment of the existing environmental conditions of the project corridor is a
prerequisite and therefore, included after collecting the baseline data of major
environmental attributes of the corridor (acquired from primary and secondary sources).
This EIA has been prepared to ensure adequate environmental and social management
during pre-construction, construction, and implementation stages of the proposed Project,
where it provides mechanisms to ensure that potentially significant environmental and
social impacts of the proposed Project are identified, assessed, and mitigated as
appropriate.

52. Further specific objectives of this EIA report are to:

. Facilitate proponent of the Project in ensuring the overall environmental and social
sustainability of the Project;

o Establish a baseline of existing social and environmental conditions prior to Project
initiation by collecting secondary and primary data/information on the physical,
biological and socio-economic environment of the Project Corridor;

o Identify potentially significant environmental and social impacts (both positive and
negative) during all stages of the Project;

o Avoid, minimize, and suggest mitigation and compensation measures for significant
adverse impacts;

) Conduct, record, report, and ensure public consultation, participation with major
stakeholders; and

. Develop an Environmental Management Plan (EMP) for all stages of the Project as
a tool for the implementation of the suggested measures along with a monitoring and
evaluation mechanism.

1.4 NATURE, SIZE, MAGNITUDE AND LOCATION OF THE PROJECT

53. The proposed Project is essentially a linear road Project with some non-linear
components such as interchanges. The proposed Malir Expressway will be a six (6) lane
dualized highway (having a total length of 38.75km, and width of roughly 30 m) designed
for high-speed traffic starting before Jam Sadiq River Bridge on Korangi Road ending
near Kathore at the junction of existing Link Road and M-9 highway. The proposed Project
includes six (6) interchanges for the controlled access to other link roads. The proposed
Project will pass through Malir and Korangi Districts of Karachi City of Sindh province.
The map showing the location of the proposed road is shown in Figure 1.1.
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Figure 1.1 Location Map of Proposed MEX Project
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Table 1.1: Team Composition for the EIA Study

Sr. No. Name of Expert Designation
NESPAK
1. Mr. Irfan-ul-Haq Vice President/Head GT&GE
2. Mr. Muhammad Shariqg Ahmed Chief Engineer/Head ERSD
3. Mr. Hammad Qamar Principal Engineer
4, Mr. Fahad Saleem Senior Environmental Engineer/Modeling Expert
5. Mr. Shoaib Aziz Senior Engineer
6. Ms Sanobar Senior Environmentalist / Gender Expert
7. Mr. Muhammad Sajjad Senior Sociologist
8. Mr. Makhdum Ali Sheikh (late) Ecological Expert

9. Mr. Noor Elahi

Aquatic Expert

10. | Mr. Ibadullah

Senior Ecologist/Biodiversity Expert

11. | Ms Ridha Kamran

Technical Coordinator

12. | Mr. Muhammad Muneeb Yousaf

GIS Expert

EMC Pakistan

13. | Mr. Syed Nadeem Arif

Managing Director

14. | Mr. Muhammad Haseeb

Senior Environmentalist

15. | Mr. Ahmed Zohair Siddiqui

Senior Environmental Engineer

16. | Mr. Syed Omar Arif

Environmental Engineer

17. | Mr. Khurram Shams

Senior Social Safeguards Expert

18. | Mr. Wajai Kumar

Community Mobilization Expert

19. | Mr. Sohaib Tariq

Sustainability Engineer

20. | Mr. Muhammad Rizwan

Occupational Health & Safety Expert

1.7 NEED FOR PROJECT

57. This project, when established, will:

o Establish a direct southern transport link between the Karachi Port (including the
allied facilities of SAPT, PICT, KICT and the Keamari Oil Terminal) to the Karachi —

Hyderabad Motorway (M-9);

. Facilitate the movement of goods between Karachi Port and its allied facilities,
Industrial Areas of Landhi and Korangi and the up-country locations;
o Provide a safer and faster link between the planned developments of the Education
City, DHA City and Bahria Town along the Motorway M-9 in the Northern suburbs of
the city to the main business center (CBD area) near the Karachi Port and also to

the southern DHA and Clifton Areas;

o Link Malir Cantonment directly to the Karachi — Hyderabad Motorway (M-9) through
a faster route for swift and easier movement of military troops in case of any

emergency; and

. Help reduce traffic congestion, delays, economic losses, and environmental pollution
on the city road network by exclusion of the external traffic i.e., traffic having both its
origins and destinations outside the city or along its periphery, from the present
routes to the proposed Malir Expressway.

1.8 APPROACH AND METHODOLOGY

58. The detailed approach and methodology used for the EIA study is provided below.
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1.8.1 Literature Review

59.

Prior to mobilization, the consultants conducted a desk study, which comprised of
collection and review of guidelines, data and reports related to the Project, that included
(a) review of National Environmental Legislations; (b) Google Earth Satellite Imagery; (c)
Relevant District Census Reports (DCR) and any other relevant documents/drawings; (d)
Consultancy / Transaction Advisory Services for Development of Malir Expressway (From
Motorway, M9 to KPT Interchange) - Final Report, October 2019; Census Survey by
Pakistan Bureau of Statistics, 1998 and 2017 for socio-economic data; and other design
data provided by the Client and Project Design Consultant; and (d) Reference similar
Project EIA documents.

1.8.2 Review of Environmental Laws and Institutional Requirements

60.

The Project needs to comply with all the applicable environmental policies, laws,
guidelines, acts and legislations of the government of Pakistan,

1.8.3 Delineation of Corridor of Impact (Col) and Right of Way (RoW)

61.

62.

As per the national, impacts and risks have been analyzed within the Project Col. The Col
of the Project encompasses primary Project site(s) and related facilities that the contractor
develops or controls, such as MEX route, access roads, borrow pits, disposal areas and
construction camps. Environmental impacts and risks were analyzed for all relevant
stages of the Project cycle, including pre-construction, construction, and operation phases
of the Project.

The Col includes the actual RoW of Project as well as the surrounding areas where
positive and adverse impacts may be foreseen due to the implementation of the proposed
Project. RoW of the proposed MEX Project from the center line is 50 m on each side of
the centerline, however the actual width of the road on each side of the centerline is
roughly 27 km (road width 15 m + embankment width 12 m). Due to this, the Col of the
project is taken similar to the RoW of the project, at 50 m on each side, for a total of 100
m.

1.8.4 Analysis of Alternatives

63. It is a mandatory requirement for any EIA study to analyze each potential alternative

64.

available that could have been developed to meet the objectives, and accordingly
recommend the most environmentally and economically feasible option.

To select the most viable route keeping in view the environmental, economic, and social
constraints, the analysis of different alternatives was carried out for the selection of the
most feasible MEX route for the study in consultation with the Client. Moreover, the No
Project Option (NPO) was also considered with reference to the increased traffic volume
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and time delays with the to existing infrastructure. This exercise confirmed the justification
for the need of the proposed Project.

1.8.5 Environmental Baseline Survey of the Project

65.

After the selection of the most feasible route for the MEX based on satellite images and
the delineation of Col, detailed environmental surveys were carried out within the Col for
environmental parameters on which any adverse or positive impacts were envisaged by
the implementation of the proposed Project. Prior to the start of field survey activities,
comprehensive checklists, proformas and maps were developed covering the following
main parameters:

a) Physical Environment
66. The information acquired for the establishment of physical environment baseline included
the following main parameters:
) Land resources (including land use pattern, soil composition, contamination of soil
and soil erosion etc.);
o Water resources (including available surface and groundwater resources and natural
streams, hydrology, spring water, water supply, water contamination etc.);
) Climate data (including temperature, rainfall, humidity, wind speed and direction etc);
) Ambient air quality and noise level monitoring data;
o Existing solid waste management and effluents disposal practices and storm water
drainage;
. Buildings and infrastructure details, including residential, commercial, and animal
shed for complete/partial relocation; and
o Other private/public infrastructures such as roads, telephone poles, hand pumps,
tube wells, schools, universities, markets, hospitals, shops, libraries, mosques, etc.
b) Environmental Monitoring, Sampling, Testing and Modelling
67. Environmental Monitoring has the key role to assess the status of the existing
environment that changes spatially and temporally. However, the goals, sample collection
strategies, and methods of analysis used in monitoring must be well defined in advance
to obtain robust results. In the preparation of a sampling plan, goals, strategies, and
methods must be considered in conjunction with an understanding of the target
environment, including the physical, chemical, and biological variables and processes
involved. Environmental monitoring was conducted for the following parameters:
o Ambient Air Quality Monitoring (8 - 24 hours);
o Above Ground Noise Measurement (24 Hours);
) Vibration Measurement (24 Hours); and
o Sampling & Analysis of Surface Water, Ground Water and Wastewater (if available)
68. Air dispersion modelling (line source) for proposed Project were conducted by using
internationally acceptable air modelling software such as CALROADS.
Malir Expressway Project Document No. Page No.
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d)

70.

71.

Ecological Environment

. The Integrated Biodiversity Assessment Tool (IBAT) was utilized to carry out the initial

ecological screening of the area. The information/data of IBAT was further refined and
verified by  utilization of various tools including literature  review,
stakeholders/departmental consultations, and random ground trothing at site. The field
data of the following ecological components was also collected:

. Flora (trees, herbs, shrubs, grasses and overall vegetation including valuable or rare
trees and their loss due to implementation of the Project etc.);

o Fauna/ Wildlife (Mammals, reptiles, amphibians and avifauna.);

. Agriculture and livestock;

. Protected areas, National Parks, Game reserves, Game sanctuaries any other
ecologically important areas. (if any);

) Migratory birds’ corridors; and

o Endangered species (both flora and fauna).

Socio-Economic Environment

A sample survey was carried out within the Col to develop the socio-economic baseline
information of the general settled population. Based on the sampling methodology, in total
240 households were interviewed within these villages/settlements located along the Col
and consulted for the collection of baseline socio-economic data.

The following major aspects were covered in the socio-economic baseline survey of the
sample population settled along the Col:

Demographic characteristics;

Literacy status/ education;

Nature of business/occupation;
Livelihood/income;

Living standard of the population;

Access to credit;

Social Infrastructure available;

Gender issues;

Pressing needs of the people;

Community perception about the Project etc.;
Labor Influx to Project Area;

Waste management services;

Religious, cultural and heritage information (mosques, shrines, graveyards);
Archaeological monuments; and

Other aspects.

1.8.6 Stakeholder Consultations

72.

The Consultants identified Project stakeholders during the inception/scoping stage and
held meetings with them during the surveys to receive feedback on the expected
environmental and social issues related to the Project impacts. Meetings/e-
communication were carried out with the Project affected, relevant departments including
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73.

Forest, Wildlife, Archeology, Agriculture, Social Welfare, SEPA, Works and Services
Department, Non-Governmental Organizations (NGOs) etc. to discuss the
issues/constraints and to obtain their views and feedback to mitigate the potential
environmental impacts associated with the construction and operation of the Project.

Based on the above, letters were also written to the concerned Forest, Wildlife,
Archaeology, and other departments through Client for e-communication. The
proceedings of the consultations/meetings/e-communications along with the photographs
and list of participants are documented in Chapter 6.

1.8.7 Impact Assessment and Mitigation Measure

74.

75.

76.

A logical and systematic approach was adopted for impact identification and assessment.
The impact assessment process began during the screening phase and continued
through scoping which identified the key issues and classified them into different
categories. The tools, which were used for impact assessment, are:

. Checklists;
. Matrices; and
o Overlays.

Identification of potential environmental and social impacts in terms of their nature,
magnitude, extent, location, timing, and duration were carried out. The impacts were
correlated to the Project location, design stage, construction as well as operation stage.
Based on the impact prediction methods and because of public/stakeholder consultations,
the consultants screened the adverse environmental impacts for inclusion in the mitigation
measures and environmental management plan. The same process was followed for the
identification of social impacts. Public consultations (which provided feedback of the
impacts from the stakeholder's viewpoint) were used to screen out the insignificant
impacts. Matrices and overlays were used for the evaluation of temporal and spatial
impacts respectively.

The Consultants proposed practicable, economically feasible and socially acceptable
mitigation measures for the significant adverse environmental and social impacts. These
measures were based on exploring ways to achieve the Project objectives while causing
the least amount of disturbance possible to the existing environment by alternative ways,
through improved monitoring and management practices (storage of construction
materials, labor camps, waste disposal, disposal of construction debris etc. or through
monitory compensation).

1.8.8 Grievance Redressal Mechanism

77.

A Grievance Redressal Mechanism (GRM) is important for developmental Projects where
ongoing risks or adverse impacts are anticipated. This mechanism serves to meet
requirements, prevent, and address community concerns, reduce risks, and assist larger
processes that create positive social change. The GRM for the proposed Project along
with the committee composition has been suggested along with the procedures for
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handling environmental and social concerns of the Project stakeholders. This procedure
includes a redress mechanism scaled to the Project’s identified risks and adverse
impacts, focusing on stakeholders.

1.8.9 Environmental Management Plan (EMP)

78. An EMP has been prepared to ensure the adequacy and effectiveness of the proposed
project by clearly identifying the roles and responsibilities of the agencies responsible for
implementation, monitoring and auditing of EMP activities required, existing and
suggested framework, necessary approvals, and training needs. The EMP also includes
organizational setup, a monitoring mechanism, monitoring plan, environmental and social
parameters to be monitored with their frequency. Similarly, costs for environmental
monitoring, ecological and social component/social mitigation measures were also
included as part of the EMP. Environmental monitoring, evaluation, auditing and reporting
mechanism were also proposed in the EMP.

1.8.10 Conclusions and Recommendations

79. Based on the baseline conditions, identified impacts, and suggested mitigation measures
and proposed environmental cost, conclusions have been developed along with
recommendations regarding the future of action and outcome of the EIA report.

1.9 ORGANIZATION OF REPORT
80. This report contains ten chapters. The contents of chapters are described as under:

. Chapter 1- “Introduction” describes introduction, location of Project, objective and
purpose of the EIA report;

. Chapter 2 — “Environment Legislative Requirements and Framework” elucidates the
current legal framework including national and funding agency’s guidelines which is
applicable to the proposed Project in the context of environment and sustainable
development;

o Chapter 3 — “Project Description” furnishes an overall description of the Project,
including its background, features and key components, timeframe and cost;

. Chapter 4 — “Project Alternatives” provides details on alternate routes and options
considered for the proposed interventions, location and design;

. Chapter 5 — “Description of the Environment” comprises a detailed narrative of the
existing (baseline) conditions of the Project Area, with respect to its physical,
biological and socio-economic environment;

. Chapter 6 — “Information Disclosure, Consultation and Participation” provides
summary of consultative sessions with the local community as well as with other
stakeholders including local politicians, local government officials, policy makers and
NGOs for their opinions and suggestions on the Project;

. Chapter 7 — “Anticipated Environmental Impacts & Mitigation Measures” elaborates
the likely impacts of the Project on the physical, biological and socio-economic
environment during the construction and operation stages and lays down the
proposed measures to mitigate the adverse impacts of the Project;

o Chapter 8 — “Grievance Redress Mechanism” describes the need for establishing a
grievance redress mechanism and define the grievance redress procedure;
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. Chapter 9 — “Environmental Management Plan” provides the mechanism to be
adopted for the implementation of measures and monitoring the environment during
all stages; and

. Chapter 10 — “Conclusion and Recommendations” gives the conclusion of the
impact assessment study and recommendations for the construction and operational
stage.
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2 ENVIRONMENT LEGISLATIVE REQUIREMENTS AND
FRAMEWORK

21 GENERAL

81. This chapter provides an overview of the policy framework and legislation that applies to
the project and its operations. The Project needs to comply with all the applicable
environmental policies, laws, guidelines, acts and legislations of Government of Pakistan
along with the provincial government.

2.2 SUMMARY OF RELEVANT STRATEGIES, POLICIES, ACTS AND LEGISLATION

82. The summary of major relevant strategies, policies, acts and legislation from
environmental perspective are briefly described in Tables 2.1 & 2.2 below:
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Table 2.1: Main Strategies/Policies Related to Environment and Relevance to the Project

3;'_ Policy/Strategy Brief Coverage Relevance to Project

1. National Pakistan National Conservation Strategy (NCS), which was approved by the | The core areas that are relevant in the
Conservation Federal Cabinet in March 1992, is the principal policy document on | context of the proposed Project are
Strategy, 1992 environmental issues in the Country. The NCS outlines the Country’s primary | pollution prevention during construction

approach towards encouraging sustainable development, conserving natural | and conserving biodiversity and
resources, and improving efficiency in the use and management of resources. | forestry.

The NCS has 68 specific programs in 14 core areas in which policy intervention

is considered crucial for the preservation of Pakistan’s natural and physical

environment.

2. National In March 2005, Government of Pakistan (GoP) launched its National | Clause (b) of sub-section 5.1 states that
Environmental Environmental Policy, which provides a framework for addressing the | EIA related provisions in Environmental
Policy, 2005 environmental issues. Section 5 of the policy commits for integration of | Protection Act, 1997, will be diligently

environment into development planning as instrument for achieving the | enforced for all developmental projects.
objectives of National Environmental Policy. It also provides broad guidelines to

the Federal Government, Provincial Governments, Federally Administered

Territories and Local Governments to address their environmental concerns and

to ensure effective management of their environmental resources.

3. Pakistan Labor | The main objective of the Labor Policy, 2010 is the social and economic well- | Labor will be employed for construction

Policy, 2010 being of the labor of Pakistan. The Labor Policy, 2010 has following 4 parts: of the proposed Project. The provision
Legal Framework; of policy will apply to all the labor
Advocacy: rights of workers and employers; employed.
Skill development and employment; and
Manpower export.

4. | Pakistan Pakistan is a party to UNFCCC, 1992 and Kyoto Protocol to the | Relevant as the project activities will
Climate Change | UNFCCC, 1997. It also initiated the process for ratifying the Paris | resultin anthropogenic emissions of
Act, 2017 Agreement, 2015 which recognizes that Climate Change represents an | gaseous compounds.

urgent and potentially irreversible threat to human societies and the
planet and thus is a global challenge. The Act calls for establishment of
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Relevance to Project

independent Pakistan Climate Change Authority under the guidance of
high-powered Pakistan Climate Change Council to provide a framework
for mitigating and adapting to the effects of the changing climate on
various sectors of the economy and developing response strategies to
climate change. The Act also establishes Pakistan Climate Change
Fund. Money from Fund will also be utilized for financial assistance to
suitable adaptation and mitigation projects.

National Water
Policy 2018

This first ever water policy was unanimously approved in April 2018 by Council
of Common Interest (CCIl). The Policy aims at efficient management and
conservation of existing water resources, optimal development of potential water
resources, steps to minimize time and cost overruns in completion of water
sector projects, equitable water distribution in various areas and canal
commands, measures to reverse rapidly declining groundwater levels in low-
recharge areas, increased groundwater exploitation in high-recharge areas,
effective drainage interventions to maximize crop production, improved flood
control and protective measures, steps to ensure acceptable and safe quality of
water, minimization of salt build-up and other environmental hazards in irrigated
areas, institutional reforms to make the managing organizations more dynamic
and responsive.

The policy covered all water related issues, including water uses, allocation of
priorities, integrated planning for development, use of water resources,
environmental integrity of the basin, impact of climate change, trans boundary
water sharing, irrigated and rain fed agriculture, drinking water and sanitation,
hydropower and industry, groundwater, water rights & sustainable water
infrastructure, water related hazards, quality management, awareness,
conservation, legal and capacity building of infrastructure.

The proposed Project is located at the
bank of the major non-perennial water
resource (Malir River) through which
water is being utilized for local level

irrigation, livestock, etc. purposes.

National
Sustainable

The National Sustainable Development Strategy is an attempt to define
sustainable development and the pathway to a “green economy” in Pakistan’s
context. It lays out an adaptive system and approach that can be continuously

This strategy is applicable as the
Project involves the construction of
expressway for improving the traffic
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Development
Strategy, 2012

improved, through regular updates, to respond to evolving challenges. The focus
has been on integrating not only across the three overall dimensions of
economic, social and environment but also integrating the goals with the existing
development paradigm with the aim of shifting it on to a more sustainable
pathway.

situation with least environmental
burden and for sustainable operation of
transport in the city.

Sindh Strategy
for Sustainable
Development,
2007

The Sindh Strategy for Sustainable Development (SSSD) proposed a ten-year
sustainable development agenda for Sindh. The main focus of SSSD is to
promote the sustainable use of natural resources. It targets to reduce poverty
and enhance social development through the participation of the people of
Sindh.

The SSSD recommends that the rehabilitation and extension of water supply
and sanitation networks, effective water and wastewater quality monitoring and
treatment to comply with SEQS, improved coordination among stakeholders
(public agencies, private sector, and residents) for the effective management of
air pollution, consultation based infrastructure planning and development with
main focus on minimizing traffic and pollution hazards, and conducting
environmental impact assessment of all the major projects.

SSSD recommends for the sustainable development and environmentally
complying operations of industries: incentive mechanisms for reducing pollution;
awareness raising of industrialists and stakeholders; promote cleaner
production; enforce pollution charges as per SEPA 2014; prepare baseline of all
industrial estates and sites to establish the pollution levels, waste disposal
practices, air emissions, generation of hazardous waste for the preparation of
environmental management plans for complying SEPA 2014; preparation of
ElAs for all industrial development and infrastructure projects.

This strategy is applicable as the
Project involves the construction of
expressway for improve the traffic
situation with least environmental
burden and sustainable operation of
transportation in the city.

Sindh  Drinking
Water  Policy,
2017

This policy is to provide safely managed drinking water whose supply is
adequate, well maintained and sustainable; and to enhance public awareness
about health, nutrition and hygiene related to safe drinking water. The basic
objective of this policy is to introduce legislative measures and regulations to

This policy is applicable for the Project
construction phase in terms of regular
water quality monitoring, all discharges
comply with environmental quality
standards and reuse, recycle and
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Assessment) an EIA report. The regulation also requires that all projects located in
Regulations, 2021 | environmentally sensitive areas require preparation of an EIA.

3. Sindh SEPA has formulated the Sindh Environmental Quality Standards (SEQS) as | All projects to be implemented in Sindh
Environmental per Clause (g) of sub-section (1) of Section 6 of SEPA Act 2014. The SEQS | must conform to SEQS during all the
Quality Standards | were promulgated in 2016 which includes standards for liquid effluent, | phases i.e., construction and operation.
(2016) industrial gaseous emissions, ambient air, drinking water quality, noise levels

and standards for motor vehicle exhaust, diesel vehicle, and petrol vehicles.

4, Guidelines for the | These guidelines describe the format and content of IEE/EIA reports to be | The guidelines are applicable for the
Preparation and | submitted to SEPA for obtaining NOC/approval. preparation of the EIA.

Review of | The guidelines present:
Environmental e The environmental assessment report format;
Reports, 1997 o Assessing impacts;
e Mitigation and impact management and preparing an environmental
management plan;
¢ Reporting;
¢ Review and decision making;
¢ Monitoring and auditing; and
e Project Management.

5. Guidelines for | Pakistan EPA has published a set of environmental guidelines for conducting | The guidelines are applicable for the
Environmental environmental assessments and the environmental management of different | preparation of the EIA.

Assessment types of development Projects. The guidelines that are relevant to the

proposed Project are listed below.

e Guidelines for the Preparation and Review of Environmental Reports,
Pakistan Environmental Protection Agency, 1997;

e Guidelines for Public Consultation, Pakistan Environmental Protection
Agency, May, 1997; and

e Sectoral Guidelines: Pakistan Environmental Assessment Procedures,
Pakistan Environmental Protection Agency, October 1997.
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6. Sindh Forest Act, | The Forest Act 1927 has been replaced by the provincial Forest Act 2012, after | This Act will be relevant in case if any
2012 forestry became into the provincial domain under the 18™ amendment to the | part of the proposed intervention is

Constitution of Pakistan. However, the main applicable clauses still hold true | located on a land previously prescribed

in essence. as Forest Land by the Government. In

The Act reserve the areas having forest cover, or significant wildlife, to regulate | such cases, land acquisition will be

movement and transit of forest produce, and duty leviable on timber and other | governed under this Act, and the

forest produce. It also defines the procedure to be followed for declaring an | provincial department responsible for

area to be a Reserved Forest, a Protected Forest or a Village Forest. the Project, will need to negotiate with
the provincial Forest department.

7. Sindh Wildlife | The Sindh Wildlife Protection, Preservation, Conservation and Management | As the proposed Project does not
Protection, Act, 2020 aims to enhance protection for wildlife. Its passing marked the | passes through any wildlife protected
Preservation, repealing of a weaker law, hardly providing any protection to wild animals, for | area in its vicinity nor does it fall under
Conservation and | the first time since 1972. the flyway zone of migratory birds, no
Management Act, | The new legislation has wider coverage, protecting even those wild animals | provision of this law would be
2020 that enter Sindh via trans-boundary migration or because of human activity. applicable to it.

8. Sindh Cultural | This provincial act empowers the Government of Sindh to preserve and protect | None of the sites protected under this
Heritage any premises or objects of archaeological, architectural, historical, cultural, or | law has been identified within the
(Preservation) Act, | national interest in Sindh by declaring them protected. RoW/Col of the proposed Project.
1994

9. Sindh Solid Waste | The SSWMB Act, 2014 enacted to establish a board for collection and disposal | This act is applicable as Project will
Management of all solid waste, to arrange effective delivery of sanitation services, to provide | generate the solid waste which will be
Board (SSWMB) | pollution free environment and to deal with other relevant matters. The Board | managed and disposed of as per the
Act, 2014 established under the Act headed by the Chief Minister or his nominee and | legislative requirements of this act.

constitutes of thirteen other ex-officio members of other relevant departments.

10. | The Sindh Local | Under the Sindh Local Government Act 2013 (SLGA), Chapter VI, land use | This act is applicable for the proposed
Government Act | planning; implementation of building by-laws; management of environmental | Project due to its location and nature of
2013 and Sindh | and health hazards; food adulteration; provision and maintenance of water | use of public sources during
Local Government | supply schemes and public sources of drinking water; and mobilization of
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(Amendment) Act, | communities for the upgrade of local infrastructure (transportation, | construction stage of the proposed
2019 landscaping, and removal of encroachments) are the responsibilities of | Project.

municipal corporations/committees.

11. | Sindh Public | The act has been passed to avoid illegal encroachments and provide | This act is applicable if there is any

Property Act, 2010 | measures for removal of encroachment from public property and to retrieve | encroachment at the proposed public/
possession. The City Government will provide continuous oversight and | government land.
reinforcement to facilitate the properties to remain free from illegal
encroachments.

12. | The Sindh | The act makes provisions for occupational safety and health conditions at all | The act applies in any Project situation
Occupational workplaces in the province for the protection of workers during work. Under the | where worker’s rights and protections
Safety and Health | Act, an Occupational Safety and Health Council will be established in Sindh | are enforced. This law is applicable to
Act, (2017) with secretary of Sindh government's Labor and Human Resources | construction and Project workers and

Department as its chairperson. will be complied during construction
The proposed council lays down penalties in case of death and injury due to | and operation phases.

violation. In case of death sub-section 01 of section 38 will accord 2 years’

imprisonment or a fine of PKR 100,000 or both. Similarly, in case of injury the

imprisonment may extend to six months or a fine up to PKR 20,000 or both.

13. | The Sindh | The purpose of this Act to provide transparency and freedom of information to | This act is applicable as the proposed
Transparency and | ensure that all citizens have better access to public information, to make the | Project is the public sector Project and
Right to | government more accountable to citizens, to enforce the fundamental right to | shall be transparent for public.
Information  Act, | information in all matters of public importance, toensure transparency in all
2016 Government matters. Transparency and access to information are essential

principles of democracy which not only enable the citizens to hold the
Government and their institutions accountable but also help in improving the
system ofgovernance.

15. | Explosives  Act, | It provides regulations for handling, transportation and use of explosives. Under the Explosives Act, the Project
1884 contractors are bound by regulations on

handling, transportation and using
explosives during quarrying, blasting
and other purposes. In case of
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controlled blasting involve for the
proposed Project, this act will be
applicable in Sindh.

16. | Pakistan The Antiquities Act, 1975 (amended in 1990) states the following: Although no antiquity site has been
Antiquities Act, | ¢« “Ancient” is any object that is at least 75 years old; identified within the proposed Col.
1975 e All accidental discoveries of artefacts must be reported to the Federal | However, the law will be applicable to

Department of Archaeology; the Project mainly due to its two
o The Government is the owner of all buried antiquities discovered on any | provisions:
site, whether prot_ectec! or othelrvwse; o = According to the law, any
. AII new construction within a distance of 200 feet from protected antiquities construction activity within 61 m or
is forbidden; ) o 200 ft. of protected antiquities, are
¢ No changes or repairs can be made to a protected monument, even if it is prohibited.
owned privately, without approval of the responsible authorities; and = The provisions of this act would also
e The cultural heritage laws of Pakistan are uniformly applicable to all be applicable, if any accidental
categories of sites regardless of their state of preservation and classification archaeological ~ discoveries may
as monuments of national or world heritage. occur during the excavation works for
the construction of proposed Project.

17. | Pakistan Penal | The Code deals with the offences where public or private property or human | The provisions of the Penal Code, 1860
Code, 1860 lives are affected due to intentional or accidental misconduct of an individual | are applicable to the Project in terms of

or organization. The Code also addresses control of noise, noxious emissions | penalties for effecting human lives and

and disposal of effluents. public property. It also addresses the
control of noise, air emissions and
effluent disposal.

18. | The Protection | The Protection Against Harassment of Women at the Workplace Act (2010) | This Act will be applicable to the Project
against refers to sexual harassment at the workplace. if women are employed for the
Harassment of construction of the proposed Project.
Women at the
Workplace Act,

2010
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19. | Employment of | Article 11(3) of the Constitution of Pakistan prohibits employment of children | The relevance of this act to the Project
Children Act, 1991 | below the age of 14 years in any construction, or any other hazardous | will be to prohibit child employment for
employment. construction of the proposed Project.
In accordance with this Article, the Employment of Child Act 1991 prohibits
child labor (a child is under 14 years old).
20. | Labor Laws as | The Constitution of Pakistan contains a range of provisions with regards to | The labor laws are relevant as it would
part of Constitution | labor rights, in particular: deal with employment of labor for the

of Pakistan 1973,

o Article 11 of the Constitution prohibits all forms of slavery, forced labor and
child labor;

e Article 17 provides a fundamental right to exercise the freedom of
association and the right to form unions;

o Article 25 lays down the right to equality before the law and prohibition of
discrimination on the grounds of sex alone; and

¢ Article 37(e) makes provision for securing just and human conditions of
work, ensuring that children and women are not employed in vocations
unsuited to their age or sex, and for maternity benefits for women in
employment.

Labor law is controlled at both provincial and national levels with compulsory

employment agreements containing the terms set out by the labor laws. The

labor laws are a comprehensive set of laws in Pakistan dealing with the

following aspects:

¢ Contract of Employment;

¢ Termination of Contract;

e Working Time and Rest Time;

e Working hours;

e Paid Leave;

e Maternity Leave and Maternity Protection;

e Other Leave Entitlements;

e Minimum Age and Protection of Young Workers;

o Equality

o Pay Issues;

o Workers' Representation in the Enterprise;

construction of proposed Project.
Following are the major labor laws
which are applicable to the Project:

¢ Bonded Labor System (Abolition) Act,
1992

e Employment of Child Act, 1991

e Minimum Wages Ordinance, 1961

¢ |[ndustrial Relations Act, 2010
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work. Moreover, a certificate for the proposed action will be obtained from | constructed under this proposed
Provincial Building Control Authority. Project.
26. | The Sindh | To provide the regulation of minimum rates of wages and various allowances | This Act will be applicable to the Project
Minimum Wages | for different categories of workers employed in certain industrial and | to ensure that the minimum wages and
Act, 2015 commercial undertakings and establishments. allowances should be given to the
Project labor (skill and unskilled
employed for the construction of the
proposed Project.
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2.3 COMPLIANCE PROCEDURE FOR OBTAINING NOC FROM SEPA

83. Sindh Environmental Protection Agency (Environmental Assessment) Regulations, 2021
provides the necessary details on the preparation, submission, and review of the IEE and
the EIA reports. Categorization of projects for IEE and EIA is one of the main components
of these regulations. Projects have been classified based on expected degree of adverse
environmental impact.

84. The proposed Malir Expressway Project falls under Schedule Il (Category ‘E’ of
“Transport — Construction of highway, motorways, major roads/ intercity roads more than
one km and above”) and requires an EIA study for obtaining NOC/environmental approval
from SEPA.

85. The regulations stipulate that within sixty (60) working days of EIA study submission,
SEPA would make every effort to complete the EIA. The review process will be followed
by public hearing and committee of experts after which SEPA will issue the decision on
the EIA (refer Figure 2.1).
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Figure 2.1: EIA and IEE Procedure in Pakistan
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87.

31

88.

3.2

89.

3.3

90.

3 PROJECT DESCRIPTION

This section presents the technical details of proposed Project such as geometric
design, right of way, pavement design, bridge design, associated structures,
construction material, machinery and equipment required, Project cost and
implementation schedule.

OBJECTIVES OF THE PROJECT
The main objectives of this Project are:

To establish a direct southern transport link between the Karachi Port (including the
allied facilities of SAPT, PICT, KICT and the Keamari Oil Terminal) to the Karachi —
Hyderabad Motorway (M-9);

To facilitate the movement of goods between Karachi Port and its allied facilities,
Industrial Areas of Landhi and Korangi and the up-country locations;

To provide a safer and faster link between the planned developments of the
Education City, DHA City and Bahria Town along the Motorway M-9 in the Northern
suburbs of the city to the main business center (CBD area) near the Karachi Port
and also to the southern DHA and Clifton Areas;

To link Malir Cantonment directly to the Karachi — Hyderabad Motorway (M-9)
through a faster route for swift and easier movement of military troops in case of any
emergency; and

To help reduce traffic congestion, delays, economic losses, and environmental
pollution on the city road network by exclusion of the external traffic i.e., traffic having
both its origins and destinations outside the city or along its periphery, from the
present routes to the proposed Malir Expressway.

PROJECT LOCATION

Project is in District Malir and Korangi of Karachi City of Sindh Province. The location
map of the proposed Project Area is shown in Figure 1.1.

PROJECT ACCESSIBILITY

The proposed Project can be approached through various major roads and railway
network from up country and down country. The proposed MEX is approachable through
major roads such as Motorway (M9) - National Highway (N5) Link Road, Dumlottee
Road, Malir River Road, Malir Dam Road, Malir Cantt Road, National Highway-Super
Highway Link Road, Malir — Shah Latif Town Road, Sommo Goth Road, Malir River
Bridge Road, Korangi Link Road, Korangi - Shah Faisal Road, Malir Right Bank Road,
EMB Causeway, Shaheed-e-Milat Expressway and Korangi Road near KPT
Interchange. The map showing accessibility along proposed expressway is shown in
Figure 3.1.
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Figure 3.1: Project Accessibility Map
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3.4

91.

92.

3.5

ALIGNMENT

The Malir Expressway Project shall be an Access-Controlled facility. It will start before
the Jam Sadiq Bridge on Korangi Road, which is on Right Bank of Malir River, and will
travel along the Malir River up to the existing Link Road between N-5 and M-9 (2.4 km
short of M-9), at which point it will take a left turn to meet M-9 (Kathore), and serve as
the end point of the Project, as shown in the Location Plan. The measured length of the
expressway is 38.750 km. The existing section of the Link Road between N-5 and M-9
will need modification to meet the requirements of the Expressway according to given
cross-sections. Similarly, the existing Trumpet Interchange on M-9 will also be modified
to meet the design requirements of the Expressway.

Initially a four (4) lane divided cross section was being considered for the Expressway
but later it was decided by the Government of Sindh in the Policy Board Meeting that
there will be a Six (6) lane divided cross section for the Malir Expressway, keeping in
view the road safety aspects/movement of light traffic alongside heavy traffic and future
traffic requirements along the corridor.

PROJECT SALIENT FEATURES

The technical features and components of the proposed Project are as follows.

MEX Length : 38.750 km
Six (6) Lane Dual Carriageway with:
Main Carriageway :2x10.95 m
Outer Shoulder on Either Side :3.00m
Inner Shoulder on Either Side :1.20m
New Jersey Median Barrier :0.60m
No. of Interchanges : 05
(With Toll Collection Arrangement)
No. of Flyovers : 02
No. of Toll Plazas : 02

(On Main Expressway)
No. of Cross-Drainage Culverts : 31
No. of Underpasses 4
No. of Cattle Creeps : 8

3.6 DESIGN STANDARDS

93.

The preliminary design is based on the following local and International Standards:
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3.6.1 Geometric Design

94. A policy on Geometric Design for Highways and Streets (2011 Edition) published by
American Association of State Highway and Transportation Officials (AASHTO).

3.6.2 Pavement Design

95. AASHTO Guide for the Design of Pavement Structures — 1993, and The Overseas Road
Note —31: A Guide to the Structural Design of Bitumen Surfaced Rods in Tropical and
Sub-Tropical Countries” published by Transport Research Laboratory (TRL), UK.

3.6.3 Materials and Testing

96. ASTM - American Society for Testing and Materials, & AASHTO - American
Association of State Highways Transportation Officials

3.6.4 Structure Design Standards
97. AASHTO Load Factor Resistance Design (LRFD)

Loading Criteria: West Pakistan Code of Practice for Highway Bridges 1967 and
requirements of NHA.

Seismic Design: AASHTO analysis and design with latest Seismic Zoning Map for Pakistan
as per revised current Government of Sindh (GoS) seismic parameters.

3.6.5 Traffic Control Devices

98. A Manual of Uniform Traffic Control Devices published by Highway Safety Wing, Ministry
of Communications, Government of Pakistan.

3.7 GEOMETRIC DESIGN CRITERIA
99. The Geometric Design Criteria proposed to be adopted for the Project is based on the
AASHTO Guide for the Design of Highways and Streets 2011 and include among others

the following main elements as mentioned in Table 3.1:

Table 3.1: Geometric Design Criteria

Sr. Criteria Expressway Interchanges
No.
1 Design Speed 100 km/hr 40 km/hr
2 Max. Longitudinal 3.0% 4.0 %
Grade
3 Crossfall of Carriage
Way 2.0 % Outer Cross Slope 2.0 % Outer Cross Slope
Crossfall of Shoulders 4.0 % Outer Cross Slope 4.0 % Outer Cross Slope
4 Lane Width 3.65m 3.5m
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Sr.
No.

Criteria Expressway Interchanges

Outer Shoulder Width 3.0m 0.50 m (Ramp / Loop / Slip Roads)
and 1.20 m for Bridge

Inner Shoulder Width 1.20 m 0.50 m (Ramp / Loop / Slip Roads)
and 1.20 m for Bridge

Shoulder Surfacing Asphalt Concrete Wearing Asphalt Concrete Wearing Course
Course

10

Embankment Height Min. 0.30 m above the HFL Min. 0.30 m above the HFL

11

Embankment Side 2H: 1V 2H: 1V

Slope

3.8

100.

101.

102.

103.

104.

PAVEMENT DESIGN

The pavement designs have been carried out as per AASHTO Guide for Pavement
Design (1993 edition) with load factors from National Transportation Research Center
(NTRC) Report. The pavement design has been based on a minimum load of one
hundred million (100,267,427 ESAL to be exact) Equivalent Single Axle Loads (ESALS)
per Lane where the project has been designed for a design life of ten (10) years before
any major maintenance is required. The design of the pavement has also been based
on the soaked CBR (California Bearing Ratio) value of minimum 15% for subgrade
compacted @ 95% of maximum dry density. Two overlays are envisaged for this Project
with design lives of both the overlays as 10 years. The first one will be provided after 10
years of operation and the 2nd one, after another 10 years.

Overall, a design reliability of 95% has been adopted for the pavement design of the
project road, where the design reliability refers to the degree of certainty that a given
design alternative will last for the entire design period.

The serviceability of a pavement is defined as its ability to serve the type of traffic that
uses the facility. Initial and terminal serviceability indexes have been established to
compute the total change in serviceability that were used in the design equations, where
both the initial and terminal serviceability indexes have been chosen as per AASHTO
guidelines.

The identified set of pavement layers thickness, that will provide the required load
carrying capacity, is determined by the design structural number (SN) of the pavement.
Guidelines are provided in the AASHTO Guide for translating the structural number to
layers thicknesses. All these aspects have been considered in the design of the flexible
pavement, including drainage coefficients for each layer of the expressway.

After considering all above factors, the following thicknesses have been proposed for
the carriageway:
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Table 3.2 - Proposed Pavement Thickness for Carriageway

Layer Proposed Thickness (cm)
Asphalt Wearing Course 5
Asphalt Base Course 16
Aggregate Base Course 30
Granular Sub-base Course 25
Subgrade (CBR > 15%) 30

The design for the inner shoulder has been proposed to be like that of the main carriageway,
whereas the design for the outer shoulder has been proposed as follows:

Table 3.3 - Outer Shoulder Thickness

Layer Proposed Thickness (cm)
Asphalt Wearing Course 5
Aggregate Base Course 15
Subbase 56

105.

3.9

106.

107.

108.

The detailed pavement design report, outlining the detailed methodology of the design
has been added as Annex-lll.

EMBANKMENT DESIGN

The embankment design, its height, slopes, and protection work, including apron on
river side, were designed keeping in view the outcome of Hydrology Study Report which
was carried out for a (100) years Flood Return Period. Due consideration was given to
Roadside Barriers at high embankment locations as per design standards. The standard
flood estimates were analyzed using the 1) discharge frequency analysis using observed
data, & 2) rainfall-runoff analysis.

In areas of high-water table, a filter cut-off layer will be provided to protect the pavement
structure. This will include daylighting of the pavement layers to outer side of the
embankment. In most cases, the embankment will be raised to 6.0 m as compared to
adjoining areas, corresponding to flood extent ranging from 500-600m. Therefore, to
ensure drainage from the road itself, drop structures are proposed to be provided at
about 50 m apart with proper riprap arrangements to avoid any rill development of the
embankment.

The embankment design is proposed with slopes having berm provision to withstand in
such areas where soils are sand dominant, and settlement is a frequent phenomenon.
A typical cross section is shown below (where on river sides, a proper treatment of base
and stone pitching will be ensured with riprap arrangements):
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Figure 3.2 - Typical Cross Section of Embankment

Similarly, the design guidelines for various components of the chute spillway are also depicted
below:

Figure 3.3 - Design Parameters of components for Chute Spillway

The detailed hydrological study is attached to the report as Annex-IV.
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3.10 ELECTRICAL WORKS

109. The proposed Project, being an Urban Facility, will be provided with road lighting and
the design of the lighting for the Expressway, interchanges, intersections, flyovers, toll
plazas, toll buildings, control buildings and weigh bridges will be of approved illumination
standards as per given technical specifications and standards.

3.11 TYPICAL CROSS SECTIONS

110. Keeping in view the functional requirements, the design criteria and the alignment
characteristics, typical cross sections were developed for the various elements of the
proposed Project including the main Expressway, the interchanges, bridges / flyover
structures, underpasses and slip roads, etc. These cross sections are presented in the
Figure 3.4 to 3.5. Furthermore, the detailed geometric design is attached to the report
as Annex-lIl.
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Figure 3.5 - Typical Cross Section - Carriageway (Water Logged Area)
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3.12 INTERCHANGES EN-ROUTE
111. As per conceptual design of the proposed Malir Expressway, five (05) numbers of
interchanges have been proposed at the following locations:
Table 3.4: Location of the Proposed Interchanges
Sr. No. | Project Component Chainage (Start) |Chainage (End)
1 Jam Sadiq Interchange 0+205.1 0+355.38
2 EBM Causeway Interchange 2+991.72 3+031.43
3 Korangi — Shah Faisal Colony Interchange 9+179.8 9+330.2
4 Quaidabad Interchange on National Highway, N-5 14+912.88 15+417.51
5 Trumpet Interchange 23+916.5 23+941.5
3.13 PROPOSED LIST OF ASSOCIATED STRUCTURES
112. Numbers of associated structures are recommended for the proposed MEX. The list of
these structures is mentioned in Table 3.4.
Table 3.5: List of Proposed Associated Structures
Sr. No. Project Associated Numbers
Structures
1 Box Culverts 06
2 Pipe Culverts 25
3 Underpass 04
4 Cattle Creep 08
5 Nullah Bridge 04
6 Flyover 02
3.14 PROJECT COST
113. The total estimated cost of the proposed Project is Rs. 27.5 billion.
3.15 PROJECT ADMINISTRATIVE JURISDICTION
114. The proposed Project falls under the jurisdiction of Deputy Commissioners of Malir and
Korangi Districts.
3.16 PROJECT IMPLEMENTATION SCHEDULE
115. The Project is scheduled to be completed in approximately 30 months.
3.17 CONSTRUCTION WORK FORCE
116. The Project involves professional, administrative, skilled, and unskilled labor which will
be deployed for construction activities. About 900 numbers of crew, skilled and unskilled
labor to be employed (of which 50% will be from neighboring localities) will depend on
the Contractor’'s activity schedule at the time when the contract is awarded. The
Malir Expressway Project Document No. Page No.
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Contractor will be advised to hire unskilled labor from the local communities. A training
programme will be conducted for unskilled workers.

3.18 CONSTRUCTION ACTIVITIES AND REQUIRED MACHINERY

117. Construction activities of the MEX project will comprise of the following:

O O O O

O O O OO

O

O O O O

o

Earth work of the Project Road and all associated works:
Removal of topsoil and clearing of vegetation/ trees.
Construction of embankments.
Construction of subgrade.
Excavation and removal of the existing pavement materials and the existing road
embankment.
Removal and replacement of unsuitable materials.
Structural excavation.
Excavation for the construction of side drainage and cross-drainage works.
Excavation for the removal and relocation of the existing utilities.
All backfilling necessary for the construction of bridges, retaining walls or other
earth retaining structures, cross drainage structures and associated works, side
drains and erosion protection work.
Preparation of beddings and filters for all structural, cross drainage, side drains or
pavement works.
Excavation, filling or backfilling necessary for the execution of any other incidental
works.
Pavement and roadwork (NGL embankment, preparation of sub grade, subbase,
base and wearing course);
The construction of the new bridge includes but is not limited to the following parts
of the structures and associated works:
Foundations and pile work.
Substructure including bridge bearings.
Superstructure, including construction of expansion and deformation joints and
footpaths.
Deck pavement including hydro isolation, drainage, hand railing, and conduits for
services.
Approach slabs.
Slope treatments in front and around the abutments.
Construction and maintenance of traffic detours.
Scour and erosion protection of the waterway areas and riverbank protection
upstream and downstream of the bridge crossing, and removal of old foundations
and substructure from the waterways.
All necessary and incidental items required for a complete bridge.
Allied/associated structure works of the project.

118. Table 3.7 shows the list of expected list of machinery and equipment required for
construction. The number of these machines will be finalized with the detailed design of
the proposed road:
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Table 3.6: List of Expected Machinery/Equipment

Sr. No. Machinery and Equipment Sr. No. | Machinery and Equipment
1 Dump Truck 12 Self-Propelled Pneumatic Roller
2 Front End Loader 13 Asphalt Distributor
3 Dozer 14 Batching Plants
4 Grader 15 Concrete Transit Truck
5 Vibratory Roller 16 Concrete Pump
6 Water Tankers 17 Excavator
7 Aggregate Spreader 18 Water Pumps
8 Three Wheel Steel Rollers 19 Cranes
9 Tandem Roller 20 Vibrators
10 Asphalt Batching Plant 21 Generators
11 Paver

3.19 CONSTRUCTION MATERIALS

119. The materials used in construction of this road would include coarse aggregates (crush),
fine aggregates (sand), soil, water, asphalt, reinforcement, cement etc. Aimost all the
raw materials are mostly locally available along or near to the alignment within Karachi
city.

3.19.1 Concrete

120. Minimum compressive cylinder strength of concrete at 28 days for various structural
works shall be as follows (as per international practices):

e Substructure of bridge 280 Kg/cm? (4000 psi).
e Deck slab and diaphragms of bridge 280 Kg/cm? (4000 psi).
e Piles 280 Kg/cm? (4000 psi).
e Castin-situ “I"/ Box Girder 280 Kg/cm? (4000 psi).
o Precast Pre-stressed concrete 350 Kg/cm? (5000 psi).
¢ Lean/Blinding concrete 100 Kg/cm? (1500 psi)
e Substructure of culvert/underpass 280 Kg/cm2 (4000 psi)
e Superstructure of culvert/underpass 280 Kg/cm? (4000 psi)

3.19.2 Reinforcement

121. All reinforcing steel (deformed) to be used in reinforced concrete works will conform to
ASTM A615 Grade 60 with minimum vyield strength of 4250 kg/cm? (60,000 psi) or
AASHTO M-31 Grade 60.

122. All pre-stressing steel shall be normal relaxation strand conforming to AASHTO M203
(ASTM A-416), Grade 270 having minimum ultimate tensile strength of 19000 N/mm2
(270 KSI).

3.20 CONSTRUCTION CAMPS

123. Camp sites will be selected based on following considerations:
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o Number of workforces deployed;

. Type and quantity of machinery mobilized;

. Availability of adequate area for establishing camp sites including parking areas for
machinery, stores and workshops;

. Access to communication and local markets and away from the local population
settlements; and

o Appropriate distance from sensitive areas including settlements and religious and/or
cultural facilities.

124. Based on the above criteria and consultant’s experience, three (03) construction camps
locations have been tentatively proposed. The location of these camps is shown in
Figure 3.6.

125. Care will be taken to safeguard the existing environment of the area and location shall
be selected away from settlements. The contractors may acquire land on lease from
private landowners.

3.21 RESOURCE UTILIZATION
3.21.1 Water Requirement

The source of water during the construction phase will be from water bowser tanks and
groundwater from local sources will be used. The water consumption is estimated to be 36,000
liters /day? for 900 construction workers for the proposed Project.

3.21.2 Wastewater Generation

The wastewater generation is estimated to be 28,800 liters/day for 900 construction workers
of the proposed Project.

3.21.3 Solid Waste Estimation

Due to construction activities, waste will be generated at the construction site and contractors’
camps. The contractor will provide the estimated quantity of excavation material during the
construction phase, which will be generated due to the construction activities, where to the
extent possible the excavated materials will be reused, where applicable, for construction
purposes. Solid waste generated during construction and from camp sites shall be safely
disposed in demarcated waste disposal sites.

The solid waste generation is estimated to be 450 kg/day (as per 0.5 kg/capita/day waste
generation)? for 900 construction workers of the proposed Project.

2. Tentative Work Force Requirements refer section 3.22”
=(900) x (40) = 36,000 liters/day
= 80% of water consumption =28,800 liters/day (wastewater)

3. Source: The World Bank Report 2012 — What a Waste: A global review of solid waste management. Based on UNEP estimates
for waste generation in the Asia Pacific. Average is 0.5 kg/capita/day
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3.21.4 Power Requirement/ Power Source

The main source of electricity/electric power during construction phase will be K-electric and
diesel generators for construction camps and machinery, whereas during the operational
phase it would be taken from the main electric power grid.

3.22 ROAD SAFETY
126. The following elements are provided for traffic control and security on road:

Road signs and indicators;

Fences;

Signal posts;

Traffic markings;

Lighting;

Traffic lights;

Ground for short time stops for vehicles; and
Sidewalks.
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Figure 3.6: Location Map of Proposed Construction Camps
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3.23

127.

3.24

128.

129.

130.

SPECIAL TRAFFIC GENERATORS FOR MALIR EXPRESSWAY PROJECT

The areas mentioned below contribute significantly to traffic in the city of Karachi, for
which the Malir Expressway is being proposed as a solution:

KPT (including the SAPT, KICT, PICT and the Oil Terminal at Shirin Jinnah Colony,
Keamari);

Port Qasim Authority and Steel Mills;

DHA City;

Bahria Town;

Education City;

Korangi Industrial Area;

Landhi Industrial Area;

Export Processing Zone (EPZ); and

TRAVEL DEMAND FORECAST FOR MALIR EXPRESSWAY

A well-conceived analytical framework was developed on the basis of available
knowledge-base of the existing development pattern along the corridor, the historic /
existing traffic volumes, congestion and delays on the road network in Karachi and the
growing demand for another exclusive route for North — South connectivity, especially
for the traffic between Karachi Port including SAPT, KCIT, PICT, Oil Terminal, Landhi /
Korangi Industrial areas, the up-country, and also for linking the new developments in
the Northern suburb with the city center (CBD area), DHA and Clifton areas in the South
of the city. Accordingly, three mutually exclusive analysis scenarios were used for
calculating the travel demand for the proposed Malir Expressway Project which are as
below:

The analysis scenario -1 presents an optimistic situation for the proposed Malir
Expressway Project resulting in a higher traffic diversion to it;

The analysis scenario -2 presents a Pessimistic Situation for the proposed Malir
Expressway Project resulting in a lower traffic diversion to it; and

As opposed to the above two extreme situations, the analysis scenario -3 presents
a pragmatic situation for the proposed Malir Expressway Project resulting in a more
realistic traffic diversion estimate for it.

The data collection exercise comprised the following activities in connection with this
study:

Collection of historic traffic data;
Collection of other socio-economic data; and
Fresh Traffic Surveys 2019 (Based on Origins — Destinations served by MEX).

Based on the above data and analysis, the travel demand volumes have been
determined for the year 2019 and forecasts made for the years after under the three
operational scenarios analyzed for the Project as shown in Table 3.8.
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Table 3.7: Travel Demand Volumes for the Year 2019

Sr. Details Cars, Jeeps, Buses and Truck and Total Traffic
No. SUVs, Vans Minibuses Trailer Volume
Scenario -1
1 Traffic Volume 14,247 1,573 17,496 33,316
(Veh/ Day)
2 Travel Time Saved 403,865 14,557 107,073 525,495
(Min/ Day)
Scenario -2
1 Traffic Volume 3,166 977 4,860 9,003
(Veh/ Day)
2 Travel Time Saved 89,748 9,041 29,743 128,532
(Min/ Day)
Scenario -3
1 Traffic Volume 7,915 1,085 9,720 18,720
(Veh/ Day)
2 Travel Time Saved 224,370 10,041 59,485 293,895
(Min/ Day)

131. After a detailed analysis of the previous trends of traffic growth in the city and the various
factors likely to affect the growth of traffic on the proposed Project, the following traffic
growth rates were applied for traffic projections (refer Table 3.9).

Table 3.8: Traffic Growth Rates Applied for Traffic Projections

Sr. Year Cars, Jeeps, Buses and Truck and
No. SUVs, Vans Minibuses Trailer

1 2019 | 2020 5.0% 5.0% 5.0%

2 2021 2026 10.0% 4.0% 4.0%

3 2027 | 2036 6.0% 4.0% 4.0%

4 2037 | 2047 3.5% 3.5% 3.5%

132. Capacity analysis was performed based on procedures outlined in the Highway Capacity
Manual, TRB, USA. It consisted in determination of the number of lanes required and
the Level of service analysis for the three traffic scenarios for the 6-lane access-
controlled facility.

133. The analysis for the earlier discussed three traffic scenarios are attached as Annex-VI
A summary of the Levels of Service (LoS) in various years after construction under the

three operational scenarios is presented below in Table 3.10.

Table 3.9: Summary of the Levels of Service (LoS) after Construction

Scenario Year Level of Service (LoS)
1 2023 - 2029 C
2030 — 2033 D
2034 onward E
2 2023 - 2029 B
2030 — 2037 C
2038 — 2043 D
2044 - 2047 E
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Scenario Year Level of Service (LoS)
3 2023 - 2028 B
2029 — 2036 C
2037 — 2042 D
2043 - 2047 E

134. Based on the foregoing Traffic Study, it is concluded that:

o Malir Expressway Project is amongst the important transport development projects
for the city of Karachi as it would provide numerous benefits to the daily commuters
especially between the southern parts of the city mainly Clifton and DHA to the
Motorway M9 and beyond. It will essentially constitute the Southern Bypass for
Karachi City;

. It will be more convenient and desirable for entry and exit from the central business
area (CBD) for external traffic (i.e., traffic to/from outside the city) as compared to
the urban arterials which remain congested during the day and are not suitable for
movement of heavy traffic;

o It will also help improve the traffic conditions on the existing urban road network and
its capacity by providing an exclusive alternate diversion route for the external traffic
and by serving an estimated 42% of the population in various areas lying along the
corridor serving as a bypass for the Southern half of the city;

o The traffic level on the proposed Malir Expressway will vary depending upon the
operational scenario, transport infrastructure development policies in effect and the
overall socio-economic and geopolitical conditions prevailing at the time of its
completion and opening;

o According to the three operational scenarios envisaged for the proposed
expressway, the total AADT will vary from 33,000vpd for the most optimistic scenario
to 9,000vpd under the most pessimistic scenario. A more pragmatic estimate of travel
demand along the proposed Expressway under the scenario-3 will be around
19,000vpd.

. The capacity analysis based on the procedures outlined in the Highway Capacity
Manual, TRB, USA, shows that during the 25 years post construction analysis period,
the Expressway will offer an acceptable Level of Service most of the time. However,
towards the last few years the Level of Service may drop down to LoS “E” as
highlighted above; and

. With the reduction in traffic on urban roads network due to shift of external traffic to
Malir Expressway, there will also be a reduction in traffic accidents especially those
involving the heavy goods vehicles.
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135.

4.1

136.

137.

138.

139.

4 PROJECT ALTERNATIVES

The analysis of various alternatives was carried out during the selection of the most
feasible and viable route by the design team and the proponent keeping in view the
technical, environmental, economic, and social constraints. The following alternatives
were considered for the Project:

No Project Option (NPO);
Comparison of Widening of Existing Roads to Access the Required Destinations and
Construction of New Malir Expressway.

NO PROJECT OPTION (NPO)

The Final Report of JICA Study 2012 for “Karachi Transport Improvement Plan” provides
a comprehensive analysis of the transport systems environment in the city and was
therefore duly referred during this study. According to this Report, Karachi’s population
is projected to grow from 18.9 million in 2010 to around 31.6 million in 2030 thereby
making it the fastest growing city in the world.

This rapid increase in population has put a lot of pressure on the city’s infrastructure
especially the Urban Transport System (UTS)* which is not yet organized in a modern
manner, and therefore barely caters to the mobility needs of the mega city. With limited
infrastructure and low level of public services coupled with other factors such as weak
traffic management, and a lack of a modern mass transit network, a rapid level of
motorization of roads has been observed during the last two decades resulting in: severe
traffic congestion, unnecessary delays, and noise and air pollution along the main
corridors of travel in the city, impeding the economic efficiency and growth of the city.

In addition to the above, the Final Report of “Preparatory Survey on JICA Cooperation
Program for Industry Development (Investment Climate Improvement in Karachi)” was
also recommended for future development in “The Study for Karachi Transport
Improvement Plan” by JICA.

Based on the above studies, the main problems of the transport system in Karachi can
be summarized as follows:

Inadequate growth of the transport infrastructure with respect to capacity and quality
with respect to the increasing travel demand and expansion of the city in terms of
population and area;

Failure of the public transport system to cater for increased travel demand especially
for the lower and middle income groups;

Increase of private vehicles on roads, due to a dilapidated public transport system,
leading to greater traffic congestion in the city; and

4 An urban transportation system can be defined as the set of transport infrastructures and modes that support
urban movements of passengers and freight. It generally expresses the level of accessibility

Malir Expressway Project Document No. Page No.
Environmental Impact Assessment (EIA) 08 4-1



Environmental Impact Assessment (EIA) | ~“ |
Malir Expressway Project p |
Doc. No.: ME/MEX/EIA/01 | Rev.:02 |  Project Alternatives AK \

140.

141.

142.

4.2

143.

144.

No defined and well-connected outer ring roads to bypass this city congestion.

At present, Karachi has three main corridors linking it to rest of the country namely:

The Karachi — Hyderabad Motorway (M-9) (Superhighway) / Shahrah-e-Pakistan
corridor;

The National Highway N-5 / Shahra-e-Faisal corridor and the RCD Highway; and
N-25 / Hub River Road Corridor.

However, upon entering the urban limits of the city, these corridors become highly
congested due to the increasing volume of traffic in the city, with a substantial volume
of light vehicles and public transport vehicles alongside the frequent pedestrian
movements across the roads, all of which disturb the smooth & uninterrupted flow of
traffic.

Considering the above situation, the ‘No Project Option’ will result in further worsening
of the present traffic conditions on intra city roads, with air and noise pollution increasing
due to traffic congestions/bottlenecks and idling of engines due to traffic jams. Moreover,
social impacts such as mental pressure, fatigue, and other associated health impacts
(hypertension, asthma, etc.) due to extreme traffic congestion, air and noise pollution
and delay in reaching destination will also play a part. The economic implications of the
‘No Project Option’ to the road users of Karachi City will also be detrimental, due to
increased fuel consumptions, wear and tear of roads and vehicles, time delays, etc. will
all form part of the ‘No Project Option’.

COMPARISON OF WIDENING OF EXISTING ROADS TO ACCESS THE REQUIRED
DESTINATIONS AND CONSTRUCTION OF NEW MALIR EXPRESSWAY

The major business as well as residential areas of Karachi such as Karachi Port,
Industrial areas of Landhi and Korangi, the Central Business District Area, Clifton and
DHA (Phase 1 to 8) and the proposed DHA City & the Education City can be accessed
through existing roads such as Korangi Road, EBM Causeway Link, National Highway
(N-5) near Quaidabad, Link Road between N-5 and M-9 and finally the Motorway (M-9)
at the end point.

The competitive routes and relative distance savings via Malir Expressway for the same
origins and destinations i.e., for trips between the Southern parts of the city in the vicinity
of Karachi Port, DHA and Clifton, etc. and the North-Eastern parts i.e., DHA City, Bahria
Town, the Karachi — Hyderabad Motorway (M-9) for onwards journey up-country, are
summarized hereunder in Table 4.1 and shown in Figure 4.1.

Table 4.1: Competitive Routes and Relative Distance Savings via Malir Expressway

Sr. | Existing Route from Keamari Port to the End Point Existing Route Relative Distance

No. of MEX Length (Km) Saving via MEX (KM)
1 Keamari — Northern Bypass — Motorway (M-9) 87 (Green) 33

2 Keamari — SITE — Sharea Pakistan — Motorway (M-9) 60 (Blue) 06

3 Keamari — Mai Kolachi — Korangi Road — Link Road N- 68 (Pink) 14

5 to M-9 Motorway
4 Keamari — Lyari Expressway — M-9 57(Orange) 03
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Figure 4.1: Comparative Routes and Relative Distance
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147.

148.

The widening of these roads is not a feasible option due to the major commercial
centers, housing societies, educational institutions and health facilities located along
these roads, where widening would cause major land acquisition and resettlement
issues along with considerable social as well as environmental impacts such as impact
on roadside flora, traffic pressure due to diverted traffic on other roads, etc. Therefore,
this option is not feasible in terms of the overall detrimental impacts.

MALIR EXPRESSWAY PROJECT (SELECTED OPTION)

Considering the above scenarios, the development of the Malir Expressway will cause
the least environmental and social damages due to lesser travel distance and time, and
limited land acquisition and resettlement issues. Furthermore, previous studies done in
the area, have also emphasized on the development of this route (MEX) due to its
strategic importance as this will substantially reduce the traffic load on adjacent feeder
routes, while providing a link to important business hubs of the city. This expressway will
also serve as a natural bund (due to embankments) to the seasonal urban floods in
heavy monsoon rains, protecting the city from flooding. Due to these reasons, the MEX
Project is the most preferred alternative out of all those available.

MEX ROUTE ALTERNATIVES

The MEX route selection is the process of selecting an optimized route for the
construction of a proposed expressway between a defined start and end point, directly
or via predetermined intermediate way points. Determination of the MEX route helps not
only in minimizing any superfluous efforts but also in optimizing time and resources. The
MEX route alignment has been finalized by considering the following features (where
efforts have been made to avoid or minimize impacts to the environment and social
aspects, as much as possible):

Optimize total expressway length;

Avoid game reserves, wildlife sanctuaries, national parks, reserved forests and

ecologically sensitive areas (where possible);

Avoid Densely and sparsely populated areas, indigenous and tribal settlements and

private/ Govt. infrastructures to the absolute extent possible;

No disturbance to the archaeological sites/ historical monuments (if any);

Graveyards, shrines and culturally important areas should be avoided and protected;

Avoid difficult terrain, extreme altitudes, steep slopes, landslides and unapproachable

locations (where possible);

Proximity to existing highway/roads for ease of mobility, construction and maintenance

access;

Avoid crossing over major water resources i.e. rivers, streams, etc.; and

Maintain adequate clearance from the public infrastructure and sensitive zones

(especially Pakistan Air Force prohibited areas).

Based on the above-mentioned criteria, the proposed routes for the MEX have been
shortlisted to two (02) routes, namely “Option A” and “Option B”, which are described
below:

Malir Expressway Project Document No. Page No.
Environmental Impact Assessment (EIA) 08 4-4



| Environmental Impact Assessment (EIA) | ~!‘ |
| Malir Expressway Project |
| Doc. No.: ME/MEX/EIA/01 | Rev.:02 |  Project Alternatives PAK |

149. Option A: Prior to start of the field activities for route optimization of MEX, a tentative
route with 39.5km length was marked on Google imagery by design experts while
avoiding settlements, infrastructures, and forest areas to the extent possible. Route “A”

is marked on Figure 4.2.

150. Option B: A team of experts comprising of environmentalists, sociologists and design
experts traversed along route “A” for the purpose of route optimization by making
physical, ecological, social and design observations along the site. The team evaluated
this route by identifying various kinds of features with an emphasis on environmental
parameters, settlements, social issues, and sensitive/prohibited zones, etc. It is
noteworthy to mention that during the route optimization process, consideration was
given to the shortest possible route along with accessible roads / paths nearby the
proposed RoW to make the development as practical as possible based on technical
and economical construction. A field reconnaissance visit was conducted for the
verification of the proposed alignment “Route-B” which was obtained after Route A was
optimized. Certain drawbacks in the proposed Option A alignment were noted during

this field visit which are discussed below:

e From RD 3+100 to 4+500 the proposed Option A alignment was near to the PAF Faisal
Base and from 5+600 to 8+200 the Option A alignment was closer to the Air Force
shooting area. In this stretch, the alignment is optimized by shifting it away from these

zone (alignment of Option B);

e From 16+000 to 17+500, the proposed Option A alignment crosses the densely
populated zone of Sommo Goth, where the alignment was shifted to the east to avoid

densely populated zones;

e From 20+000 to 21+100 and from 29+600 to 30+900, the proposed alignment of
Option A was optimized to reduce the land acquisition and resettlement of project

affected persons;

e Moreover, the additional cattle creeps for the crossings of animals and underpasses

on existing tracks for the facilitation of locals were proposed.

151. The summary of alternative Option A and Option B of MEX is shown in Table 4.2.
Table 4.2: Summary of the MEX Routes Options*

Malir Expressway (MEX

Sr. No. Parameter Option Ap z’);()tion)B

1. MEX Length 39.5 km 38.75 km

2. Cattle Creep 08 08

3. Main Nullah Bridge/ Main Nullah Crossing 04 04

4. Flyover 01 01

5. Underpass 11 04

6. Reserve / Protected Forests along the Route 00 00

7. PAF Shooting Area Prohibited Zone 01 00

8. Faisal Base Prohibited Zone 01 00

9. Cultivated Land (Acres) 284 225
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Malir Expressway (MEX)
Sr. No. Parameter Option A Option B
Structures (residential, commercial, religious,
10. government and non-government fixtures and 480 434
utilities)
11. River Crossings None None
12. Archaeological Sites / Historical Monuments None None

*Based on initial surveys, an accurate estimation of these figures will be obtained once the Revenue Department
finalizes Section IV of the Land Acquisition Act. An accurate figure will be provided in the Land Acquisition and
Resettlement Plan being prepared separately.

152. Considering the above optimizations in the proposed alignment of Option A, Option B
was finalized as it will cause relatively less environmental and social damages due to
lesser travel distance and time and lesser relative land acquisition and resettlement
issues.
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Figure 4.2: MEX Route Alternative Options
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4.5

CONSTRUCTION CAMP SITE ALTERNATIVES

153. The team has identified a total four (04) number of construction camp sites along the

proposed MEX project which were further screened by the environment and social
experts keeping in view the following guidelines:

There should be no resettlement issues in the location of the camps;

Camp sites should be away from residential areas and sensitive receptors;
Construction camp sites shall be near the Project Area, with proper access to the
nearby main/link road;

The camps must be located in a place where the drainage from and through the camps
will not threaten any domestic or public water supply;

The camp site must be adequate in size to prevent overcrowding of necessary
structures

The camp site should consider avoiding any damage of property, vegetation, irrigation,
and drinking water supply systems already existing in the area;

The camp site must not be subject to periodic flooding; and

There should not be any ecological sensitive areas e.g. wildlife sanctuaries, game
reserves, national parks, forest areas, etc. near to the construction camp site.

154. A comparison of proposed construction camp alternatives is provided in Table 4.3.

4.6

155.

Based on the comparative assessment, three (03) construction camps were finalized

which have better access to the main / link roads and no resettlement issues are

involved. The locations of these recommended construction campsites have been
provided in Figure 3.6.

CONSTRUCTION ALTERNATIVE

Road construction is a major construction activity. The two most common materials used

for pavement construction are asphalt and cement concrete. The proposed MEX Project
will be an asphalt-based pavement as proposed by the Design Consultant. However,
the option of concrete is also available. Both options have certain advantages and
disadvantages with its application. The comparison of both with respect to environmental
and quality constraints are provided hereunder:
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Asphalt | Concrete
Advantages
e New asphalt is quieter than concrete. | ¢ The biggest benefit of concrete road
Though it creates a smooth drive, it also construction is the longevity. Lasting 20-40
boasts better traction and skid resistance. years on average, paving in concrete can
e Asphalt is 100% recyclable. When melted boast two to four times the lifespan of
down, it can be used again to create new asphalt.
roadways e Concrete is recyclable. Once crushed into
e Since asphalt is black, it utilizes the natural gravel, concrete can be used in a variety of
heat from the sun to help keep the roads ways.
clear after storms. Heat absorbing into | ¢ High truck volume is better suited to concrete
asphalt creates an ideal atmosphere for roads, as they hold up better under the
moisture evaporation. weight and pressure.

e Concrete tends to be a greener material.
Producing it creates less environmental
pollution, and cars run with better fuel
efficiency on concrete. Concrete is also
produced from limestone, which is widely
available.

Disadvantages

The process of melting asphalt creates | ¢ Concrete doesn't always make for a smooth

greenhouses gasses, which contribute to ride. In order to create enough grip on the
environmental pollution. This happens road, texture is brushed into the surface.
regardless of new production or recycling. This, and slabs settling over time, can make
Asphalt is a cheaper and faster solution for for a somewhat bumpy and noisy roadway.
short-term projects, but the repairs are | ¢ Though concrete lasts a long time, repairing
sometimes just as extensive as concrete. it is a bigger chore. Holes or cracks can't be
With only a 10-year lifespan, asphalt must be simply patched--instead, entire slabs must
re-laid or repaired on a much more regular be replaced.
basis. e The costs of concrete roads are also higher
than that of asphalt, both in installation and
repair.

e Concrete is not as "grippy" as asphailt, either.
Spills, vehicle chemicals, and other
pollutants do not absorb into concrete as well
as asphalt. This material is also more prone
to slippage during rain.

156.

157.

158.

Determining which type of pavement is more environmentally and cost effective is a
difficult process which will never be 100% accurate, due to varying stress loads and
environmental damage that will occur over time. Establishing the impacts of resource
use and waste outputs on sustainable development is a difficult task and requires a life
cycle assessment.

The two types of pavements were compared above based on a summary of the
respective environmental effects. It would be more realistic to compare the annualized
environmental burdens, considering the expected service life or durability of the two
pavement types, however, the design life of pavements depends on many local factors,
such as climate, traffic types and volumes, and quality of work, materials, sub-base, and
so forth.

Based on the above analysis, the design consultant has proposed the asphalt-based
pavement solution.
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Table 4.3: Comparison of Construction Camp Sites

sr. Camp Construction Camp Criteria
No. Location Resettlement Nearby Accessibility Land Periodic Ecological Other Remarks
Issues Houses Availability Flooding Sensitivity
1. Near RD- No No EBM Causeway Yes No Few Trees/ No (Barren Recommended
2+800 connected Plants Land)
Shaheed e
Millat Road and
Main Korangi
Road
2. Near RD No Yes Korangi Link Yes No Few Trees Agriculture Not
13+350 Road connected Land Recommended
to N5
3. Near RD No No National Yes No No Trees No (Barren Recommended
24+000 Highway — Land)
Superhighway
Link road
connected to
Memon Goth
Road
4. Near RD No No Dumlottee Road Yes No No No (Barren Recommended
35+300 to M9-N5 Link Land)
Road
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5.1

159.

5.2

160.

161.

5.3

162.

5.3.1

163.

5 DESCRIPTION OF THE ENVIRONMENT
GENERAL

This chapter provides the preliminary level description of the baseline conditions within
the Corridor of Impact (Col) of the proposed Project in Karachi. The existing
environmental and socio-economic settings of the proposed Project’s Col is considered
as a benchmark for comparison of the physical, ecological, and socio-economic
conditions before and after construction and during operational phases of the Project.
This baseline provides the datum for identification of impacts at various phases of the
Project activities.

RECONNAISSANCE AND DETAILED FIELD VISIT

The NESPAK team conducted site reconnaissance, where the major objective of the
reconnaissance field visits was to familiarize with the environment in general and main
outcome was refinement of limits of RoW and Col. Furthermore, the stakeholder
consultation and the acquisition of secondary data/information was also carried out for
deification of impacts at scoping stage.

The maijor objective of the field visits was to collect the baseline data on physical, eco-
biological and social aspects along with identification, assessment, and categorization
of the significant environmental and social impacts of the proposed bypass. The
secondary data was collected from published sources/reports and relevant de partments,
which were also verified through visual observations during reconnaissance, route
optimization and detailed surveys. The photo log of the reconnaissance and detailed site
visit is attached as Annex -XX.

AREA OF INFLUENCE (AOI) AND CORRIDOR OF IMPACT (COl)

In this report, the Area of Influence (Aol) is referred where the potential impacts of the
proposed Project are anticipated. Since the Project is essentially a liner Project hence
the Aol includes the Col, a tripe along the road alignment where proposed Project
activities potential impact (direct and indirect) will be considered. Potential significant
impacts of the Project due to its non-linear components such as Construction Camps,
Batching Plant Area, etc. are considered in the Aol as they may occur outside the
Col. The limits of the Aol are generally based on the Project’s direct and indirect
potentially significant impacts on bio-physical and socio-economic features and
understanding of the route alignment of the proposed Project. The terms Col and Aol
are interchangeably used in this report.

Delineation of Corridor of Impact (Col)

Keeping in view the national regulatory requirements, impacts and risks have been
identified and analyzed within the Project Col. The Col of the Project encompasses
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164.

primary Project site(s) and related facilities that the Executing Agency develops or
controls, such as expressway route, its components, interchange areas, access roads,
borrow pits, disposal areas and construction camps. The Col does not include potential
impacts that might occur without the Project or independently of the Project.
Environmental impacts and risks will also be identified and analyzed for all relevant
stages of the Project cycle, including pre-construction, construction, and operational
phases of the Project.

The Col includes the actual RoW of the Project as well as the surrounding areas where
positive and adverse impacts may be foreseen due to the implementation of the
proposed Project. RoW of the proposed Malir Expressway from the center line is 50
meters on either side. Col is taken 50 meters from the center line on both sides also, as
the width of the road is roughly 27 meters on either side of the centerline (including
embankment). The RoW and Col Index Map is shown in Figure 5.1.
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Figure 5.1: RoW and Col Index Map of the Proposed Malir Expressway
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5.4 PHYSICAL ENVIRONMENT

165. The following section provides an overview of the information on the physical
environment of the Col compiled through primary as well as secondary sources. The
major parameters covered include Topography, Geology, Seismicity, Climate, Water
Resources, and Land Use within the Col of the proposed Project.

5.4.1 Topography and Physiography

166. The proposed Project Area is in Karachi, the south of Sindh. The terrain morphology
along the proposed route comprises predominantly of flat terrain with small sections of
ridges and slopes in Malir and Korangi Districts. The physiographic features of the
Project Area are divided into two broad categories: Hilly Region (Mountain Highland)
and Alluvial Plain (Piedmont Plain). The highest elevation of land along the proposed
expressway is 100 meters above mean sea level (amsl) and the lowest is 05 meters
amsl. The elevation profile along the proposed route is shown in Figure 5.2.

167. Presently there is no road along the Malir River, however, on both Banks of the river,
protection bunds are available up to National Highway N-5. Using the right bank, light
vehicles can travel along the river, however, the right bank protection does not continue
in a stretch. The River width i.e. bund to bund distance is variable between 300m to
2,000m, at various locations throughout the river. The Malir Expressway is proposed on
the Right Bank of the Malir River, because of availability of land, better geometry, and
access to several populated areas. Most of the influence area of this MEX is cultivated
or barren, however, few residential colonies are encountered in the proposed alignment.
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Figure 5.2: Project Area Elevation Map
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5.4.2 Regional and Site-Specific Geology

168. The geological studies® have revealed that the formations in this area are fresh and
slightly weathered, with recent and subrecent shoreline deposits. These deposits are
derived from the Gaj / Manchar formation of the lower Moicene to Middle / Upper
Miocene to Pliocene era. Quarternary deposits are represented by an extensive
Conglomerate which unconformably overlies the Manchar rocks and slightly overlaps on
to the Gaj series. Alluvial sands and gravels in the area are of comparatively "Recent’
origin. The Gaj formation consists of mostly limestone with subordinate shale and
sandstone. The limestone is friable, to hard, and at placed fossiliferious. This formation
overlies Nari formation which consists of harder limestone beds and shale. Overlying
Gaj formation is Manchhar formation. This formation is composed of sandstone, clay
beds, cemented sand, and gravel (Conglomerate) and shell concrete. The clays are of
various colors and consistency. Sandy layers are also found interbedded with clay and
gravel.

169. The geology of the proposed Project Area falls in the Holocene category, where surficial
deposits comprise of unconsolidated deposits of clay, gravel and morains, along with
Miocene Rock Gaj Formations which comprises mainly marine shales and limestone,
fossiliferous, topmost sandstone, and shales estuarine with abundant molluscan and
few vertebrate fauna, early miocene. These deposits are derived from Gaj / Manchar
formation of Lower Moicene to Middle / Upper Miocene to Pliocene age. The site-specific
Geological Map of the area is shown in Figure 5.3.

5 Geological Investigation Report of MEX (2019)
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Figure 5.3: Project Area Geological Map
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5.4.3 Seismology

170. The Seismo-tectonics of Pakistan are governed by the interaction of the following three
lithospheric plates: Indian, Arabian, and Eurasian Plate. Tectonically, 75% of Pakistan
lies on fault lines. The proposed Project is situated close to the junction of three tectonic
plates (Indo-Pakistan, Arabian and Eurasian Plates), however, that can be attributed to
it being in Karachi, as almost the entire city lies in the same scenario. The significant
faults in the vicinity include Ran of Katch Fault in east and Pub-Null Fault in west. The
Rann of Kutch-Karachi fault, also known as Karachi-Jati-Allah Bund fault, passes close
by the Eastern Industrial Zone of Port Qasim. It has three other segments namely the
Jhimpir fault, the Pab fault, and the Surjani fault.

171. Figure 5.4 shows the location of Karachi with respect to Tectonic Plate Boundaries.

Figure 5.4: Plate-Tectonic Sketch Map

172. According to one classification, Pakistan has 15 seismo-tectonic regions. The proposed
Project is in the seismo-tectonic region where a moderate level of seismic activity is
believed to exist, but large magnitude earthquakes are rare. The Building Code of

Pakistan places Karachi in Zone 2B (Figure 5.5). This corresponds to peak ground
acceleration of 0.16g to 0.24g.
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Figure 5.5: Project Area Seismic Map
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5.4.4 Water Resources

173.

The water supply of the Project Area is dependent on surface water and groundwater
sources. Surface water sources include tributary of Malir River while groundwater source
includes Dumlottee well-fields. However, the water supply from these wells is negligible,
providing only 1.4 Million Gallon per day (MGD) of water after the rainy season while
remaining dry for the rest of the year. Moreover, the quality of groundwater in most of
the parts is saline due to over extraction and sea-water intrusion. Pakistan Council for
Research in Water Resources (PCRWR) reports that 86 per cent of the water sources
(surface water and groundwater) are contaminated with Coliform and are considered
unsafe for drinking.

5.4.4.1 Surface Water

174.

The Indus River, the main source of water for Karachi, is severely constrained by dry
season demand, but has abundant wet season discharges. Except during the summer
flood season, very little water escapes to the sea. Water from the Indus River is
distributed over the Sindh Province through three barrage systems, namely, Guddu,
Sukkur and Kotri. Urban and industrial water for Karachi is taken from the Kotri Barrage
discharged through the Kalri Baghar Feeder Upper (KB Feeder Upper) to Kinjhar Lake.
Kotri Barrage is the lowest barrage on the River Indus. Kinjhar Lake is a natural
reservoir, the storage of which has been increased by constructing nearly 20 km of
embankments having a maximum height of 9 m. The lake has a catchment area of 910
km?2. The supply from the River Indus comes via canals from Kinjhar, Haleji, Gharo and
through conduits to the Dhabeji Pumping Station. The water is then distributed via
conduits and distribution mains.

5.4.4.2 The Malir River Basin

175.

176.

The Malir River basin has a total catchment area of about 1,850 square kilometers
around the southeastern boundary of Karachi. The Malir River system consists of two
major streams, Mol and Khaddeji, and three tributaries named Konkar, Thaddo and
Sukkan. River flows southwards and westwards through Gizri Creek and discharges
finally into the Arabian Sea. The central part of the river basin is made-up of sediment
deposits comprising coarse conglomerate, sandstone, clay stone and limestone,
whereas the lower plain is composed of alluvial deposits, where the river is wider,
shallower, and gets braided.

During the rainy season, The Malir River experiences flooding which is discussed in
detail in the upcoming sections. Three (03) surface water samples were taken from
Project Area to check the surface water quality which is discussed under Section 5.4.10.
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Figure 5.6: Surface Water Hydrological Map
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5.4.5 Groundwater Resources

177.

178.

Ground water resources are limited in the Project Area, where small amounts of
groundwater is extracted for private use. The groundwater aquifers at the start of
proposed MEX i.e., close to the coastal belt are mostly saline and unusable for domestic
purposes, where these aquifers are estimated to lie at depths of approximately 50-100
meters.

Dumlottee Well Field, located on the banks of Malir River in the Dumlottee Area about
30 km to the northeast of the city supplies water for a few months after the rainy season,
whereas the system is almost dry the rest of the year. The water table along the route
varies between 2 m to 23 m. The field investigations were carried out at four different
locations to assess the ground water table as a part of geotechnical investigation study.
The details are shown in Table 5.1.

Table 5.1: Position of Groundwater Table

Sr.
No.

Boring No. | Chainage Depth of | Depth of Water Location
Bore Hole Table (m)

Bore Hole-2 9+000 39 12.20 Korangi Shah Faisal
Interchang-2

3

179.

Furthermore, two (02) groundwater/drinking water samples were taken from Project
Area to check the quality of the groundwater / drinking water which are discussed in
Section 5.4.10.

5.4.6 Water Supply System

180.

181.

Over the last three decades, Karachi consistently lagged in the maintenance and
expansion of water supply system, bulk conveyance system, and distribution network as
compared to the city’s demands due to high population growth rate (4 to 5% per annum),
low capacity of institutions, and low level of financing. The consequence is the rationing
of water supply currently in practice in most of the areas of the city. Water is supplied
only once in every two or three days and for the duration of two to three hours at a time.
People are pushed to spend money on ground-level tanks, booster pumps, roof-top
storage tanks and water filters and even then, all drinking water is boiled. Many
households are compelled to use secondary sources of water such as shallow wells or
tanker supplies just to meet their basic needs.

The water supply system of the Karachi Water and Sewerage Board (KWSB) supplies
bulk water to the citizens of Karachi City from the Indus River, Hub Dam and Dumlottee
Wells through the Greater Karachi Bulk Water Supply System, Karachi Water Supply
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182.

183.

Canal and Dumlottee Conduit respectively, where about 33% of the total water supply
is without filtration.

Of water that is filtered from filtration plants and reservoirs, water is supplied through the
water trunk mains and distribution pipelines. The Water supply provided by Karachi
Water and Sewerage Board (KWSB) is approximately 665 MGD against a demand of
820-1200 MGD resulting in a shortfall of 155-535 MGD. Unfortunately, an estimated 35
% (232 MGD) of the supplied water is also lost during transmission thus decreasing the
water availability to a mere 433 MGD®. There is no metering for retail customers and
only 25 % of commercial and industrial customers have a metered supply.

A total of 139 distribution pumping stations are being operated and managed by the
KWSB. Some of the consumers install individual small suction pumps and suck water
from distribution pipes forcibly.

5.4.7 Sewerage System

184.

185.

186.

Four drainage systems are said to encompass Karachi City, the Lyari, the Malir, the
Budnai and small streams referred to collectively as the coastal basin. The Malir River
Basin and the Lyari River Basin contribute about 80% of the surface runoff from the city.
Thus, the natural drainage system of Karachi City includes mainly the tributaries of the
Malir and Lyari Rivers. While these are perennial streams, in stream flow is intermittent,
and freshwater inflow depends on rainfall and runoff, both rivers also intercept
discharges from sewer lines and outfalls and carry sewage to the sea from all parts of
the city.

Drainage channels collect surface runoff through hundreds of small/large side channels
and lined nullahs (drains) that serve as important components of the drainage network.
These are generally dry built channels and streambeds that flow into the main rivers
described above.

The existing coverage of the sewerage system is only about 30% for the Karachi
metropolitan area. The existing sewerage system also has several problems, which
include low sewage flows received at existing sewage treatment plants, resulting from
the inadequate provisions of sewer trunk mains and the malfunctioning of pumping
facilities, resulting in the deterioration of water quality in rivers and canals, and clogging
of waterways caused by damping of massive rubbish.

5.4.8 Flooding

187.

The Climate of Karachi is semi-arid and rainfall is low, highly variable, and an unreliable
source of water. Previously, there have been four damaging floods in Karachi in the past
50 years; 1967, 1973, 1977, 1978, and 2020. The most devastating flood in the history

6 Situational Analysis of Water Resources of Karachi, 2019, WWF Report Under the EU Funded Project

Malir Expressway Project Document No. Page No.
Environmental Impact Assessment (EIA) 08 5-13



| Environmental Impact Assessment (EIA) | | \

| Malir Expressway Project .[‘ | |

Doc. No.: ME/MEX/EIA/01 Rev.: 02 Description of pl' ‘
Environment

occurred in July 2020, where more rain befell the city of Karachi then it ever had in the
history of the city, following flash flooding in all areas of the city resulting in damage of
tremendous life and property loss.

188. The maximum flow in Malir River at this location had been estimated between 200,000
to 250,000 cusecs.

Malir River Floodplain

189. The Malir River is one of the primary rivers that has caused massive destruction to
Karachi during the monsoon seasons. Due to low laying surrounding areas flood
protection structures become necessary and thus embankment bunds were constructed
at both left bank as well as right bank.

190. The hydraulic calculation was done in January 20217 for the section at Super Highway
and the sections downstream from it. Based on the hydrologic studies carried out,

following hydrologic parameters were calculated:

191. For 50-year return period

(i) Return period for the estimation of storm water flows 50-Year
(ii) 24-hour rainfall at Karachi for 50-year return period 181 mm
(iii) Estimated storm water flow at Outfall of Malir River 163,647 cusecs

192. For 100-year return period

(i) Return period for the estimation of storm water flows 100-Year
(i) 24-hour rainfall at Karachi for 100-year return period 198 mm
(iii) Estimated storm water flow at Outfall of Malir River 182,770 cusecs

193. This report recommends that proposed alignment is feasible and suggested height of
embankment up 06 meters from the bed of Malir River for 50, 100-year return period.
The detailed hydrological & hydraulic analysis study is attached in the Annex-IV.

5.4.9 Climate

194. The coastal meteorology and hydrography of Project Area is controlled by the seasonal
change in the north Arabian Sea i.e., monsoonal system. The proposed Project Area is
located just above the tropical zone on the coast of the Arabian Sea at 24°45” to 25°15”
north, and 66°37” to 67°37” east at about 20 m above sea level (Karachi airport weather
station). The climate of the proposed Project Area can be characterized by dry, hot, and
humid conditions and in general terms it is moderate, sunny, and humid. There is a minor
seasonal intervention of a mild winter from mid-December to mid- February followed by
a long hot and humid summer extending from April to September, with monsoon rains
from July to mid- September. The level of precipitation is low for most of the year. The

7 Hydrology & Hydraulic Analysis for Malir Expressway
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Project Area also receives the monsoon rains from July to September. The humidity
levels usually remain high from March to November, while very low in winter as the wind
direction in winter is North Easterly. The description of various climatic parameters in
the Project Area is as follows:

5.4.9.1 Climate Vulnerability

195.

196.

197.

198.

Karachi city has an arid climate with low rainfall which is highly variable, with torrential
rain taking place from time to time, leading to an intensification of the surface runoff.
This is because the rate of water percolation into soil is lesser than the amount of
rainwater falling on the surface. Heavy showers take place in the city either because of
tropical storms usually in June, which rarely affect coastal areas but bring heavy showers
for short periods and cause flooding.

The heavy monsoon rain mostly occurs in July and August and is the main cause of
flooding in the city. However, its re-occurrence is estimated at about 3 to 58 year
intervals. Flood affected areas of the city and areas susceptible to flooding include the
old city areas such as Kharadar, Mithadar, Bunder Road, Ram-swami and Arambagh.

In July-2020°, the weather system brought heavy rains in Karachi. According to data
provided by the MET Office, the highest rainfall was recorded in Gulistan-e-Johar, at 66
millimeters (mm), while 55 mm was registered at Old Airport, 55 mm in Pehlwan Goth,
42 mm in Malir, Saddar 43 millimeters (mm), while 26 mm was registered at Pakistan
Air Force (PAF) Faisal Base, 22mm in Nazimabad, 12mm at PAF Masroor Base, 8.8mm
at Karachi’s Jinnah International Airport, 3.1mm in Landhi, and 1.2mm in Surjani Town.

According to the Pakistan Meteorological Department (PMD), the city received more
than 80 mm rainfall in the third spell of the monsoon of 2020. The heavy to moderate
rainfall caused flooding in low lying areas of the city and inundated several key roads,
causing problems for the commuters.

5.4.9.2 Temperature

199.

Table 5.2 and Figure 5.7 show the maximum, minimum and average monthly
temperatures of the Project Area for the recent years (2016-2019). The maximum
temperature range is 24 — 37 °C. The average temperature range is 21 - 34 °C. The
minimum monthly temperature range is 17— 30 °C. April to November are the hot months
whereas cold months are December to March.

8 Mott Macdonald Pakistan, (2018), EIA study for Karachi BRT — Red Line
9 Rapid Need Assessment Urban Flooding Karachi July 2020, Monitoring Evaluation & Research Program by
HANDS
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Table 5.2: Maximum, Minimum and Average Temperature °C (Karachi Airport)

Month’s Temperature °C
Year Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec
2016
Max 26| 29 32| 34 35| 36| 33 33 32| 33 32 29
Avg 22| 24| 27| 29 31 31| 30 30 28 | 28 27 24
Min 19| 20| 24| 25 28| 28| 29 28 26| 25 23 21
2017
Max 25| 29 32| 35 37| 35| 32 32 32| 34 30 27
Avg 21 24| 27| 30 32| 32| 30 29 29| 30 26 23
Min 18| 21 23| 26 28| 29| 28 27 27 | 27 23 20
2018
Max 26| 28 31 35 37| 34| 32 30 30| 35 34 29
Avg 22| 24| 27| 30 33| 31| 30 28 27| 33 32 26
Min 19| 21 24 | 26 29| 29| 28 27 26 | 30 28 23
2019
Max 27| 27 30| 34 35| 36| 33 31 32| 34 30 27
Avg 25| 24| 28| 32 33| 34| 3 30 31| 32 28 24
Min 21 20| 23| 27 28| 29| 28 27 27 | 28 24 20
2020
Max 24| 30 30| 34 35| - - - - - - -
Avg 21 27| 27| 32 33| - - - - - - -
Min 17| 21 21 25 27 | - - - - - - -
Source: Extract from Temperature Graph (World Weather Online)
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Figure 5.7: Maximum, Minimum and Average Temperature (Karachi)

5.4.9.3 Heat Wave (Climate Change Impact)

200. In 2015, Karachi also experienced the deadliest heat wave in the history of the city in
over 50 years. The city withessed sweltering heat that continued for more than five days
and in its wake left over 1,200 people dead and 40,000 suffering from heatstroke and
heat exhaustion. On the heat index scale, which is a good explanatory concept utilized

Malir Expressway Project
Environmental Impact Assessment (EIA)

Document No.
08

Page No.

5-16



Environmental Impact Assessment (EIA)

Malir Expressway Project

Doc. No.: ME/MEX/EIA/01

Rev.: 02

Description of

Environment

to gauge the impact of heat-wave phenomenon to a person in a particular area by
combining the overall impacts of temperature, air pressure, humidity and wind speed, in
Karachi, during this event, the maximum temperature recorded was 44.8°C but the heat
index was around 66°C on the peak heat wave day i.e. 20" June 2015 because of low
air pressure and wind speed and very high humidity.'®

5.4.9.4 Rainfall

201.

Mean monthly rainfall data and the number of rainy days recorded at the Airport Weather
Station, Karachi in the vicinity of the Project Area is given in Table 5.3. The minimum
average monthly rainfall of the Project Area varies from 0 to 0.8 mm whereas maximum
average monthly rainfall varies from 14.31 mm to 118.90 mm. As this region falls in the
semi-arid climatic zone, the rainfall in Karachi is extremely low and erratic.

202. The maximum rainfall occurs during the months of July and August. Winter rains
generally occur during the months of December to March, whereas, May, October,
November is normally the months with least precipitation.

Table 5.3: Average Rainfall (mm)

Year |Jan |Feb |[Mar [Apr |[May |Jun |Jul |Aug |Sep |Oct |Nov |Dec |Annual
2001 | 0.0 0.0 0.0 00 | 0.0 | 106 | 736 | 162 | NJA | 0.0 | 0.0 0.0 33.46
2002 | 0.0 24 0.0 00 | 0.0 | NNA | NJA | 522 | NJA | 0.0 | 0.5 04 13.87
2003 | 64 | 218 | 00 | 0.0 | 00 | 163 [2704| 98 | NJA | 00| 02 | 0.0 | 54.15
2004 | 13.7 | 0.0 0.0 00 | 0.0 | NNA | 3.0 56 | N/A [393| 0.0 43 13.18
2005 | 6.6 128 | N/A | 0.0 | 0.0 | NNA | NA | 0.3 549 | 0.0 | 0.0 17.1 18.34
2006 | N/A | 00 | NJA | 00 | 0.0 00 | 66.2 [148.6 | 219 | 0.0 | 3.1 61.3 | 60.22
2007 | 0.0 132 | 334 | 0.0 | 0.0 | 1102 | N/A | N/A | NJA |[N/A| N/A | N/A | 5226
2008 | 8.0 |Trace| 1.1 | 0.0 | 0.0 | 0.0 | 54.0 | 375 | Trace | 0.0 | 0.0 | 21.0 | 2432
2009 | 3.0 |Trace| 0.0 |Trace| 0.0 2.6 | 1599 | 440 | 689 | 0.0 | 0.0 1.5 55.68
2012 | 0.2 0.0 0.0 0.0 | 0.0 | Trace | Trace | 81 |[121.0| 0.0 | 0.0 | 22.8 152.1
2013 | Trace | 20.0 | 2.8 | 30.0 | 0.0 | Trace | 5.5 | 1054 | 40 | 1.2 | 0.0 0.0 168.9
2014 | Trace | 0.0 124 | 0.0 1.3 | Trace | 1.1 9.9 1.4 | 00| 4.6 0.0 30.7
2015 | 0.3 2.1 2.8 0.0 | 0.0 | Trace| 46.6 | 1.4 |Trace| 0.0 | 0.0 0.0 53.2
2016 | 3.1 0.0 |Trace| 0.0 | 0.0 | 658 | 1.9 | 96.9 |Trace| 0.0 | 0.0 0.0 167.7
2017 | 41.5 | Trace| 0.0 | 0.0 | 0.0 | 58.8 | 33.3 | 656 | 264 | 0.0 | 0.0 | 6.6 | 2322
2018 | Trace | Trace | 0.0 0.0 | 0.0 | Trace| Trace| 0.8 |Trace| 0.0 | 0.0 | Trace 0.8

2019 | 394 | Trace | 2.2 0.0 | 0.0 1.6 | 66.3 | 204 | 51.7 | 1.2 | Trace | Trace | 367.3
2020 | Trace | 2.6 0.5 0.0 | 0.0 | Trace| 101.2 |366.8 | Trace | 0.0 | 3.1 0.0 474.2
Source: Pakistan Meteorological Department

10 Technical Report on Karachi Heat wave June 2015, Ministry of Climate Change, Government of Pakistan.
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5.4.9.5 Relative Humidity

203. The relative humidity data at met station (Karachi Airport) around the proposed Project
Area is given in Table 5.4. Relative humidity levels are mostly high during the month of
July and August, whereas these are lower during December.

Table 5.4: Average Humidity (%)

Year | Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec | Annual
2014 | 25.0 | 27.0| 35.0| 47.0| 57.0| 61.0| 64.0| 61.0| 60.0 | 36.0 | 36.0 | 31.0 | 45.0
2015 | 38.0| 41.0| 37.0| 45.0| 60.0| 56.0| 69.0| 67.0| 56.0 | 47.0 | 28.0 | 31.0 | 47.9
2016 | 46.0| 25.0| 41.0| 47.0 | 60.0| 60.0| 68.0| 70.0| 63.0 | 57.0 | 34.0 | 38.0 | 50.8
2017 | 38.0| 25.0| 36.0| 44.0| 59.0| 62.0| 70.0| 67.0| 63.0 | 44.0 | 29.0 | 20.0 | 46.4
2018 | 36.0 | 37.0 | 33.0 | 45.0 | 46.0 | 65.0 | 65.0 | 68.0 | 63.0 | 40.0 | 32.0 | 30.0 | 46.7
2019 | 40.4 | 339 | 36.6 | 48.0 | 55.6 | 58.8 | 64.8 | 72.6 | 67.6 | 41.1 | 34.6 | 29.7 | 48.6
2020 | 29.9 | 28.1 | 342 | 444 | 57.1 | 56.8 | 65.0 | 74.8 | 62.4 | 38.1 | 32.9 | 29.1 | 46.1
Source: Pakistan Meteorological Department

5.4.9.6 Wind Speed

204. The mean monthly wind speed at Airport, met station around proposed Project Area is
given in Table 5.5. The data reveals that the wind speeds are generally lower during
winter (December to March) while higher wind speeds are recorded during summer
(May, June, July).

Table 5.5: Maximum and Average Wind Speed (kmph)

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual
2001 (26 |34 (43 |56 |75 81 |68 |73 55 |37 |20 |24 49
2002 |36 (39 [40 |65 |85 82 |98 |73 77 133 |29 3.2 5.7
2003 |40 |50 |54 |52 |17 88 |67 |71 6.0 |32 |31 3.0 54
2004 |34 |37 |40 |60 |80 9.0 | 100 |95 73 |38 1.0 |25 5.7
2005 |36 |42 |48 |51 |71 75 190 |69 64 |39 |20 L5 5.2
2006 |20 |[3.0 |30 |62 |80 77 |83 |62 47 |42 |22 3.0 49
2007 | 2.0 |37 |40 |40 |6.0 63 |NA [ NA | NA | NA | NJA | NA | 43
2008 (43 |76 |82 |105 | 126 |76 |11.0 |93 87 |66 |51 3.9 7.9
2009 (7.0 |72 |79 |93 |98 97 195 |93 91 6.1 5.0 39 7.8
2012 |58 |66 |93 |98 123 | 128 | 13.1 | 11.2 |84 | 7.1 5.7 5.8 9.0
2013 |52 |69 |90 |103 |11.5 | 108 | 120 |11.2 |103 |7.7 |51 4.5 8.7
2014 |59 |89 |86 |11.5 |124 |134 | 128 |11.6 |11.7 |83 |60 |45 9.6
2015 |69 |103 |[10.1 |11.5 | 12.8 | 123 |13.7 | 123 | 105 |87 | 5.6 5.8 10.0
2016 | 7.5 |87 |48 | 1.1 13.0 | 11.7 | 11.8 | 10.5 | 12.1 |92 |55 5.2 8.4
2017 | 7.0 |80 |108 |12.1 | 128 |[I1.5 |12.1 | 103 |87 |85 |54 |74 6.9
2018 |63 | 7.0 |95 102 | 10.8 | 11.1 | 123 | 124 | 122 |87 | 6.1 6.8 9.4
2019 |67 |89 |[102 |11.7 | 12.1 | 11.7 |13.7 | 9.1 85 |80 |69 7.4 9.6
2020 | 9.0 |94 |90 | 105 | 133 | 109 | 10.1 |89 94 |73 |62 5.5 9.1
Source: Pakistan Meteorological Department
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5.4.9.7 Cyclones

205. The Arabian Sea is known to be frequented by general cyclonic storms, resulting in huge

206.

losses to life and property in the coastal areas. A significant number of the cyclonic
storms produced in the Arabian Sea move towards north and northeast and some of
them land in Pakistan. However, most of these cyclones which tend to move towards
southern part of the Pakistan coast very often reciprocate towards eastern coast of India.
Coastal Sindh is more vulnerable than the west coast of Pakistan to storm surges,
associated with the severe cyclonic storms generated in the adjoining Arabian Sea.

The available data on cyclones and storms reveals that the Pakistan coast is vulnerable
mostly during the period from April through June while no storm has ever been observed
during January to March (news report). Tropical cyclones squander between Gulf of
Cambay and Karachi. The size of the tropical cyclones is generally 270 -720 Km with an
average speed of 7 to 18 Km/hr.

5.4.10 Environmental Monitoring and Sampling and Testing

207.

208.

209.

To determine the existing ambient air, noise, water, and wastewater quality of the area
following locations were selected in the Col. The sampling locations for the
environmental monitoring of ambient air, noise and water for proposed bypass Project
are shown in Figure 5.11 respectively. These monitoring locations has been finalized
considering the sensitive receptors along the corridor.

Following criteria was considered for the selection of environmental monitoring and
sampling locations along the road alignment:

Major surface water bodies e.g. canals, river, distributaries, riverine area, nullahs,
and nearby water ponds within the Col were considered for selection of surface water
sampling locations; and

Ambient air and noise (above ground) monitoring points are selected based on the
Source-Receptor Approach. The sources include traffic, construction activities and
construction camps whereas the receptors comprise educational, health, religious,
cultural, archeological, ecological resources, etc. along the Project alignment.

Total three (03) surface water samples and two (02) drinking water samples were
collected. Similarly, five (05) points were selected for ambient air, noise and vibration
monitoring at site. The summary of ambient air, noise, surface, and ground water
analysis results are shown in Table 5.6 below
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Table 5.6: Environmental Monitoring, Sampling and Testing Points

. Surface Water / Drinking Water / Ambient Air, Noise and
Sr.No. | RD Stretch District Wastewater Ground Water Vibration Monitoring Remarks
1 04300 Korangi SWAWWA All parameters are \{Wthm SEQS except Chloride
due to saline nature of strata.
_ All parameters of AA-01 and NL-01 are within
2. 0+300 Korangi -—- AN1 SEQS limits.
_ All parameters of AA-02 and NL-02 are within
3. 7+600 Korangi --- -—- AN2 SEQS limits.
All parameters of AA-03 are with SEQS limits
except NO; due to Diesel train commute at set
4. 15+250 Korangi AN3 quick intervals as well as public transport and
heavy traffic movement. NL-03 is also within SEQS
limits.
All parameters are within SEQS except TDS, Total
5. 16+900 Malir DW/GW1 Hardness and Chloride, due to saline nature of
strata.
6. 19+500 Malir SW/WW?2 - - All parameters are within SEQS Limits.
, All parameters of AA-04 and NL-04 are within
7. 23+750 Malir - - AN4 SEQS limits.
All parameters are within SEQS limits however,
8. 32+700 Malir DW/GW2 Coliform and E. Coli was detected (due to
biological contamination in Malir Nullah).
9. 37+100 Malir SW/WW3 -— - All parameters are within SEQS limits.
_ All parameters of AA-05 and NL-05 are within
10. 37+150 Malir - - ANS SEQS limits.
Total 03 02 05
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210. The summary of ambient air, noise, surface, and ground water analysis are shown in
below Tables. The details are attached in environmental monitoring report as Annex-

VIIL.

Ambient Air
211. Ambient air quality data for SOz, NO, NO2, CO,, VOC, PM1 and PM s was monitored at
five (05) points (Figure 5.11). The results were compared with the SEQS standards and
guidelines for ambient air. The summary of ambient air monitoring points along with

averaging periods are provided in Table 5.7. The results reveal that the PM;and PM.s
are exceeding the stringent limits in some areas.

Table 5.7: Ambient Air Monitoring Results

Sr. Monitoring Pollutants
No.| Points co NO NO: SO; | VOC |PMyo | PM2s | Os SPM | Lead
ug/m® jug/m® | ug/m® |ug/m® | ppm |ug/m® ug/m® | ug/m3® | ug/m?® | ug/Nm?
8 Hr | 24 Hr 24 Hr 24 Hr 2H‘: 24Hr |24Hr| 1Hr | 24Hr | 24 Hr
1 AA-01 0.69 | 14.3 30.47 7.98 | ND | 565.87| 36.67| 23.4 | 244.62 0.21
2 AA-02 0.625| 14.48 27.43 8.31 ND | 65.87 | 58.92 | 21.29 | 294.37 0.59
3 AA-03 469 | 18.75| 119.85 7.87 | ND | 72.62| 65.29| 20.98 349 0.58
4 AA-04 0.86 | 13.62 20.49 10.81 | ND | 62.67| 56.21| 22.7 | 282.17 0.25
5 AA-05 119 | 1414 21.33 71 ND 456 | 396 | 216 | 269.7 0.32
SEQS 5 40 80 120 NS 150 35 130 500 1.5

Background Noise Levels

212. The background noise level monitoring was carried out at five (05) locations as shown
in Figure 5.11. The results were compared with the SEQS for noise Commercial area
(B) with limiting value of 65 dB(A) - day time, 55 dB(A) - night time and Residential area
(A) with limiting value of 55 dB(A) - day time, 45 dB(A) - night time where applicable.

The summary of background noise monitoring points along with averaging period are
provided in Table 5.8.
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Table 5.8: Noise Level Monitoring Results

Sr. Measurement | Duration Comparison Noise Level in Remarks
No. Points Values (SEQS) dB(A) Leq
1. NL-01 24 Hours | —Day Time B =65 dB(A) 46.74 Within SEQS Limits
— Night Time B =55 dB(A) 40.3 Within SEQS Limits
2. NL-02 24 Hours | —Day Time A =55dB(A) 48.08 Within SEQS Limits
— Night Time A =45dB(A) 44.91 Close to SEQS Limits
3. NL-03 24 Hours | —Day Time B =65 dB(A) 52.35 Within SEQS Limits
— Night Time B =55 dB(A) 51.69 Within SEQS Limits
4. NL-04 24 Hours | —Day Time A =55dB(A) 47.58 Within SEQS Limits
— Night Time A =45 dB(A) 46.65 Above SEQS Limits due to
temporary non-point source
(small generators nearby).
5. NL-05 24 Hours | —Day Time B =65 dB(A) 49.42 Within SEQS Limits
— Night Time B =55 dB(A) 47.75 Within SEQS Limits

Day Time hour: 06:00am to 10:00pm
A = Residential Area Noise

Night Time hour: 10:00pm to 06:00am
B = Commercial Area Noise
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Surface Water

213. To document the existing quality of surface water, three (03) grab samples of surface
water/wastewater were collected. All the samples were collected as grab samples and
after being labeled and preserved, they were transported to the laboratory for testing.
Location of all the sampling points is given in Figure 5.11. The results were compared
with the SEQS for surface water which are shown in Table 5.9.

Table 5.9: Surface Water/Wastewater Sampling Results
3; Parameter Units SW-01 | SW-02 SW-03 SEQS
1 Temperature °C 21 22 16 400; =
2 pH @25 °C pH 7.72 7.61 7.5 6t09
3 g'é’r']?g:]‘;a'(BOD ) Oxygen | (mgiL) 28 16 30 80
4 ggﬁgfg' Oxygen | mgiL) 102 47 96 150
5 Total Dissolved Solids (mg/L) 3055 250 1705 3500
6 Total Suspended Solids (mg/L) 38 32 52 200
7 Oil & Grease (mg/L) 6 <5 <5 10
8 Chloride (mg/L) 1316.21 64.52 641.97 1000
9 Phenolic compound (mg/L) <0.1 <0.1 <0.1 0.1
10 | Fluoride (mg/L) 1.34 0.78 1.38 10
11 Anionic Detergent (mg/L) 0.02 0.01 0.12 20
12 Selenium (mg/L) BDL BDL ND 0.5
13 | Sulphide (mg/L) 0.04 <0.04 0.06 1.0
14 | Ammonia (mg/L) 1.38 2.04 2.01 40
15 | Cadmium (mgl/L) ND ND ND 0.1
16 Chromium (mg/L) 0.008 <0.005 0.009 1.0
17 Copper (mg/L) <0.05 <0.05 <0.05 1.0
18 | Lead (mg/L) ND ND ND 0.5
19 Mercury (mg/L) ND ND ND 0.01
20 | Nickel (mg/L) ND ND ND 1.0
21 | Silver (mgl/L) ND ND ND 1.0
22 | Zinc (mg/L) 0.09 0.04 0.06 5.0
23 Total Iron (mg/L) 0.61 0.36 0.12 8.0
24 Manganese mg/L) <0.01 0.01 <0.01 1.5
25 Boron (mg/L) 0.2 <0.1 0.2 6.0
26 | Sulphate (mg/L) 298 22.2 0.52 600
27 | Arsenic (mg/L) ND ND ND 1.0
28 | Chlorine (mg/L) 0.93 0.91 0.12 1.0
29 Total Toxic Metals (mg/L) <2 <2 <2 2.0
30 Barium (mg/L) 0.11 ND 0.07 1.5
31 Cyanide (mg/L) ND ND ND 1.0
NS: Not Specified ND: Not Detected
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Groundwater / Drinkinqg Water

214. To document the existing groundwater quality, two (02) samples were collected. All the
samples were collected as grab samples and after being labeled and preserved, they
were transported to the laboratory for testing. These samples were tested against all
parameters. Location of all the sampling points is given in Figure 5.11. Results of these

samples along with the respective SEQS values are shown in Table 5.10.

Table 5.10: Groundwater / Drinking Water Sampling Results

3;'_ Parameter Units GW 01 GW 02 SEQS
1 pH@ 25 °C pH 6.81 6.79 6.5-8.5
2 ggtlst'ssm"ed (mglL) 1415 310 <1000
3 | Phenolic (mg/L) BDL BDL 0.002
compound
4 Chloride (mg/L) 477.49 48.39 <250
5 (T:c:g'o';ard”ess as (mg/L) 741.2 183.12 <500
6 Aluminum (mg/L) <0 <0.01 0.2
7 Residual Chlorine (mg/L) <01 <01 0.2-0.5
8 Antimony (mg/L) ND ND <0.005
9 Arsenic (mg/L) ND ND 0.05
10 |Taste | .. Non- Non- Non-
Objectionable Objectionable Objectionable
Non- Non- Non-
1 e Objectionable Objectionable Objectionable
12 Barium (mg/L) 0.09 ND 0.7
13 | Boron (mg/L) 0.1 <0.1 0.3
14 | Copper (mg/L) <0.05 <0.05 2.0
15 | Lead (mg/L) ND ND <0.05
16 Mercury (mg/L) ND ND <0.001
17 | Nickel (mg/L) ND ND <0.02
18 | Manganese (mg/L) <0.01 ND 0.5
19 | Zinc (mg/L) 0.06 0.06 <5
20 | Selenium (mg/L) BDL BDL 0.01
21 Cyanide (mg/L) ND ND 0.05
22 | Chromium (mg/L) 0.005 ND <0.05
23 | Fluoride (mg/L) 1.01 0.8 1.5
24 | Cadmium (mg/L) ND ND 0.01
25 | Nitrate (mg/L) BDL BDL 0.5
26 | Nitrite (mg/L) BDL BDL 3
27 | Color TCU 4 2 <15TCU
28 | Turbidity NTU <5 <5 <5
29 | Total Coliform count/100ml ND 32 0/100ml
30 Escherichia Coli count/100ml ND 10 0/100ml
31 Pesticides mg/L ND ND 0.15
32 | Chromium (mg/L) 0.005 ND <0.05
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33 | Fluoride (mg/L) 1.01 0.8 1.5
34 | Cadmium (mg/L) ND ND 0.01

NS: Not Specified

215. The details are attached in environmental monitoring report as Annex-VIIl and pictures

ND: Not Detected

are shown in the Photolog.

5.4.11 Land use of the Proposed Project

216. There are different classes of land use i.e., barren, agricultural, built-up, vegetative
cover, meadow, water bodies, railway lines, roads, graveyard, and uncultivable land.

Land use of the proposed Project based on the GIS land use map in the Col and RoW
is given in Table 5.11 whereas land use maps of the proposed Project is presented as

Figure 5.12.

Table 5.11: Summary of Land use in the RoW*
Sr. No. Class Name RoW- Area (Acres)

1 Barren / Open Area 526.88

2 Built up Area 57.70

3 Cultivated Land 225

4 Flyover 0.47

5 Graveyard 4.57

6 Orchard 0.90

7 Road / Track 43.28

8 Stream / Nullah 55.29

9 Trees / Bushes 17.37

10 Water Pond 2.61
Total 1006.00

*Based on initial surveys carried out for report, figures will be finalized once Board of Revenue carries out their survey and
finalizes Section IV of Land Acquisition Act. Further details will be provided in Land Acquisition and Resettlement Plan that will

be prepared.

5.4.12 Sensitive Receptors

217. For the proposed Project, the sensitive receptors include, but are not limited to the
educational, health, religious, cultural, archeological, and ecological resources in the

Col. These are the areas where the occupants are more susceptible to the adverse
effects of exposure to toxic chemicals and other pollutants through air and noise
emissions due to construction and O&M activities within the defined Col.

comprehensive map showing environmentally sensitive receptors of the Project Area

such as, schools, mosques, graves, Shrine, BHU, etc. is given in Figure 5.13.
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Figure 5.8: Environmental Monitoring and Sampling Location Map
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Figure 5.9: Landuse Index Map
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